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PREFACE. 



mg, and as truth is made dearer by comparison with error, 
much attention is given to mistaken thought, or fallacy, 
]Sk>r is the dragging into light the intellectual sins that do so 
easily beset us the least valuable service a study of logic can 
render. The numerous examples are, therefore, not mere 
illustrations; they are the selected facts with which the 
investigation directly deals. 

By such a mode of study the student will lay a sure 
foundation on which any further structure of theoretical 
elaboration may*' be securely erected. So, too, he may face 
with confidence any elementary examination in logic. Al- 
ways, let. it be remembered, the test of progress is not ability 
to reproduce, but power to solve problems. 

But students preparing for examinations are surely not 
the only people to whom a grasp of the difference between 
cogent and futile argumentation is of worth. Others may 
not need to enter into the formal distinctions treated in 
Chapters V. and XIV., but such an analysis of thought as 


PREFACE. 

occupies the rest of the book should be of interest and value 
to many. Teachers at universities often lament that want <»t 
power, both to originate solutions and critically to weigh 
evidence, is at once the most common and the most serum* 
of the deficiencies of the students who come to ihmn. 
Schools often do not act on the truth that not more practice, 
but examined and criticised practice, is the road to the 
acquirement of skill in thinking, as in every other form of 
human activity. A short course of lessons on logic, com- 
bined with the working of exercises, would make apparent, to 
young people of sixteen or seventeen what thinking is, and 
how it is well done. Nor can it be doubted that physiea 
science with its inferences from laboratory work, history and 
literature with their appeals to evidence, would In- nr .re 
profitably studied by a student who clearly remises tiw 
difierence between sound and unsound reasoning than by 
one who has never given attention to this fundamental 

distinction. ■ . ■ ; . 

The most profitable way to study such a book a> this is 
first to read it straight through with care, but with.mt 
attempting to master every detail. The object, of this 
preliminary reading is to gain a general idea of the whole 
subject, and of the relations of its parts. Here it would K- 
well to omit Chapters Y. and XIV. Then should follow a 
detailed study, chapter by chapter. Afthr each chapter, 
knowledge of the theoretical results reached should be 
, tested by the questions, and power of application of theory 
to practice both tested and developed by working the 
exercises, at the end of the book. The importance of doing 
this thoroughly cannot be over-emphasised. Logic and arith- 
metic are alike in the relative importance of theoretical 
discussion and practical application. A student who solves 
all the exercises will go far in making principles of clear 
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thinking. 

1. Nature of Th inking . 



t!,;? SK f f~ TIiere is a S reat difference between doing a 
matters*'^ »«**• this in 

great sLer oTJ W W + t<>1 ’ admissioi V to a Hall to hear a 
great singer or pianist, or to see the works of a great artist 

Men know that singing, playing the piano, and painting do 

skilUnTto'b^ae 111 ' 65 rf* th ® y ,"® works of skill > and “that 
j 8 ^ be act t uu 'f b J much well-directed practice, 
is not so generally acknowledged that skill plavs a Dart 
m our common daily doings Vet ,, i ;+t , f , y P are 

«. «* „ u 

;‘X:,r d *’ '’ r m ', 110de o£ masti <^tion. that they brhig 
on themselves various digestive troubles.' We all walk but 

LLTthe" “t“ f r *•« i-i p.‘.p?L“ 

even twenfv ' * T 8 that many are arable to walk 
' y t 7 V day - An(l a Htt,e ohm&m as one 
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•f, " ; jf endm ance is not always made up in grace~ We 

enunciation, to the arrangement of words in sentence! or of 
sentences into discourse, the general average is low.’ Thf 
1 y b P® ecl1 of many, even in the educated classes is 

lteTiiL°f r , StrUCtUr6 T 1 in Utterance - diking, 

* L “ iuxul J> and not a necessity of intercourse, 



people would take as much pains in acquiring t%$ aB 
other. After all, both are inodes of utterance, designed to 
affect, others. 

Wherever there are degrees of excellence in doing (lungs, 
Ithere is skill. And skill can be cultivated. 

(ii) Thinking is a, Wokk or Skill. — And we all think. 
Here, as elsewhere, degrees of native power are obvious. As 
few could attain the highest rank in singing or painting or 
oratory, so few have been the great thinkers ot the world. 
Rut it is of imoortauce to everybody to train himself to 


Perhaps it. is because people so often do not do this, that 
they call ‘ thinking’ what is not thinking. When we say * 1 
think so-and-so’ we often mean * I don't know, but I ludicve 
so-and-so.’ flf the belief is based on examination of evidence 
the process is really thinking! But often it is a mere guess 
or prompting of hope. * I think I shall pass the examina- 
tion ’ is correct enough if it mean ‘ I have, carefully compared 
my knowledge with the requirements, and 1 atu satisfied it 
will meet them.’ But if it be only the outcome of a buoyant 
heart and a lively imagination, no thought in the strict sense 
of the word is present. 

Putting aside the looser applications of the word, let us 
examine what thinking really is, I have to take a cross- 
country journey. I consult time-tables, select tho appro- 
priate entries, and decide which trains 1 Jiad best take in 
order to make my connexions and waste a« little time as 
possible. This is*a simple little piece of thinking, and much 
inconvenience is likely to be the result if it be not well done. 
Yet we probably all know people who cannot use a ' Brad- 
shaw ’ intelligently. 

If we have to decide on a much more important piece of 
conduct, the method is the same. We must have a clear idea 
of what we wish to accomplish, examine all the possible ways 
• of doing what we wish, select those that seem to us the most 
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dimit, a iid combine the steps in the order in which we will 
take them. 

This is how the architect plans a house, how the novelist 
constructs his plot, how the chemist guides his researches, 
how the philosopher seeks to solve the problems of all 
existence. 

It thus appears that(the object of thinking is to solve 
problems, and that its work is planning^ The problems 
which confront us are both practical and theoretical. Any 
one of us may be more interested in the one or in the other 
But we must make use of both. The man whose interests 
arc practical often despises theory. But he does so blindlv. 
He can solve his own practical problems only by making use 
of the solutions by others of theoretical problems on which 
practical success depends. E very pra ctical invention is an i 
'foblem^ 011 ° f k “ 0wIe ^ se gaiued'm.ihe st'uily' 0 f 

In each men make mistakes. The invention of aeroplanes 
shows man’s power to utilise certain natural forces which he 
has discovered. Every successful flight shows knowledge of 
how to use the system of thought embodied in the machine. 
But every fall marks a failure in one or both of these con- 
nected systems. Practical error involves a theoretical ele- 
ment: it is always failure to realise some relation between 
ourselves and the things we use, or between those things 
themselves That is to say, Sail error as either failure to 
think at ail, or failure to think corrective! 

All are aware that knowledge grows. The ignorant child 
develops into the learned man ; the race of savages into a 
cultivated people.. This growth is the result of thinking! 

1 raetice in thinking develops power of thinking, and in4 
creases the number of tilings with which thinking can deal. * 

Thought is not like electric power which can be turned on 
toco many kinds of work if only the proper machinery be pro- 
TOed. l it is ^.skilful human activity W «n 
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i|i U§, Hinge. Both the good cricketer and the good billiard 
^JlayeTSsearms and hands, but skill in the one gmm ihmn 
not imply skill in the other, for f lie ball with which the skill 
deals is differently related to the player in each ease*. 

Always skill implies adaptation of our activity to sonic* 
thing outside us. So, power to think well about one kind of 
thing does not imply an equal power to deal with something 
quite different. If anyone lias that skill too, he has acquired 
it separately. 

(iii) Formal and Material Aspects of Thinkjjm,-— 
If we fix our attention on any special piece of planning, we 
see at once that two tilings are necessary. We must have 
sufficient knowledge to choose our materials well, and 
sufficient skill to use them well. This brings out the two 
elements in all thinking. W© use material, and according to 
the kind of material must be the use we make of it. But 
that us© is always to select and arrange, in relation to a 
definite purpose or object we wish, to accomplish. 

There is, then, a general resemblance between all pieces of 
thinking. This is called the formal element in thought 
Investigation of the nature of thinking aims especially at 
understanding this common (dement. At the same time, we 
must remember that all thinking is a dealing with real pro* 


Whatever the matter, thought aims at understanding if-, 
so that use can be made of it, either by practically doing 
something or by extending knowledge. It begins by sorting 
out and arranging parts of our experience. The baby does 
not distinguish one thing from another, not, even his own 
body from surrounding objects. He just* feels pleased or 
pained, and, has a vague desire to remain pleased or to cease 
to be pained. 

, We cannot here trace the process by which lie gradually 
comes to recognise a regularity in the succession of 
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vague feelings of his, and the dependence of one on another- 
for instance, that pain results from touching fire and pleasure 
from sucking sugar. 

But here is the material on which his thought begins to 
work, and all its further efforts are directed to understand- 
ing more and more the constant relations that rule his 
experience, that is, the uniformities that exist in nature. 
Knowledge could never begin were there no such uni- 
formities. It fire had boiled water one day, and frozen it 
another not only could the steam-engine never have been 
invented, but man could never have learnt to regulate the 
simplest of hm dealings with fire. And so throughout. 

(iv) Thought seeks Explanation.— Man’s actions as- 
sume that such constant relations underlie the infinite variety 
ot the world about him, so that what happens once will 
happen again in similar circumstances. His thinking is an at- 
tempt to learn just what those relations are. When he knows 
under what conditions a certain result will be attained he 
understands that relation sufficiently to make use of it. 

. 1 'J 0 l >uah the explanation further and further back, ask- 
ing the reasons for each set of conditions, we find our 
thought more and more coming to the idea of systematic 
arrangement of bodies of forces. In each such system the 

forces are related m constant ways to each other and to the 
whole. 

.... Au aer °P lane « one such small system, in which each part 
is so related to the other parts and to the whole that the 
machine can fly by the adaptation of the power generated by 
the engines to the resistance of the air, and its flight be 
determined by the pilot. & 

The progress of exact knowledge is the ever-widenm* 
recognition of system. The smaller systems are seen to be 
parts ot wider systems. For example, our solar system is 
now known to be a member of a wider system in which it is 

but one star among many. 
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The goal of thought, and the completion of know! 
would bo the recognition of the whole universe n{ ox, 
things as one systematic whole. That goal is fur from 
reached, but that we are on the right r >ad is shown by 
constant absorption of narrower into wider sy stems. 

2. Postulates of Knowledge. 

When we think, therefore, we assume a certain eons 
in the things of the world and in their relations to 
other and to ourselves. We assume, further, that no 
of knowledge can lie inconsistent with any other pi*- 
knowledge; and, finally, that everything in the ivoi 
capable of explanation. 

As knowledge is the union of the two factors o 
material we gather from the world and the thought • 
finds a meaning in it, these assumptions are made 1 
the nature of things and of the nature of thought, 
may be summed up in four postulates of knowledge, 
mar also be called principles or laws of t bought. 

(i) Identity.— That in like eases we may expoc 
results is assumed in lilt' even bciurc \v< begin to 
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throughout one and the same developing life, seen under 
many aspects. Even inorganic things are subject, to con- 
stant change, though it is often so slow as to be imper- 
ceptible. But the sea wears away the cliffs in one place, 
and raises the beach by its deposits iu another so that, for 
example, several of the old cinque ports are ports no longer. 
Biology has taught us further that species of animals and 
plants are ever being modified, and geology that even ‘ the 
everlasting h ills ’ are subject to the great law of Change. 

In the earlier stages of thought change was regarded as 
exceptional ; in our own day it is recognised as the great law 
of existence, present everywhere and always, This does not 
destroy, but only modifies, the way in which we understand 
the constancy of nature. 

The traditional statement of the Principle of Identity was 
‘Everything is what it is,’ or symbolically, A is A. This 
really expressed the view that the world consists of inde- 
pendent things of an unchanging nature, and consequently 
that knowledge would be complete when each such nature 
could be defined. Now it is seen that the nature of every- 
thing is expressed in its relations to other things and that 
those relations aro always -chaining.' 

So any symbolic statement of Identity must be such as will 
cover many assertions about the ever-changing subject; such 
as 4 is B, A is C, etc. But A must remain exactly the same 
throughout anyone piece of reasoning— that is, if, must refer 
to exactly the same things -and B or Q must be applicable 
to those very things. 

It is, however, more satisfactory to discard symbols, for 
they always suggest that we are dealing with mere empty 
abstract ions, and to state the principle in some such form as 
Identical assertions can be made in identical cases. And they 

can be made because in identical cases the results are 
identical, \ 'Jr 

(ii) Contradiction. — B oth the constancy of nature and 
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the need for consistency of though! make if impossible for „ 
to behove incompatible assertions about (ho NI11M . )!ljn u 
events. So the Principle of Identity is complemented am 
made more explicit by the Postulate „f Oom.hte„,. v> 
monly, though not at all happily, named the Priiw’ple „ 
Contradiction, for it. is the absence of contradiction which j. 
lays down as necessary to correct thought. W.> m , v M de y 
m some such terms as Contradictory amriiam about id.-'minu 
cases cannot both be true. Symbolically this mav be A 
can not both he B and not he B. 

Of course, the matter of which the assertions ;<n» made 
must be identical in the two cases. • To-day is rainy * and 
To-day is hue may both be true if the former statement be 
made on one day, and the latter on another. Ur both nmv 
be partially true of the same day, in which rainy and bright 
intervals succeed each other. There is no Contradiction 
unless the assertions of rain and line weather he made of 
exactly the same point of time. Then it is obvious. 

It w true that many people do hold contradictory opinions 
But they do not recognise that they do so, because' they hold 

trVV h f miQ< V U,i Hl> d0 ,10t thVm in 

thought to Identical cases. A man often regards actions 

iXSjfj m 1° f-f ° r ? hmiww which he condemns in 
0^c<, be 8ee that cases are essentially 
te bSn m aey are aCtS of the m,m !*"»» i« relation 

Middle :~ Wo then, under Men- 

tWt Sb !!, a iTT rmam3 true ’ « d ***** Contradiction 
that truth and falsity are incompatible. We complete our 

assumptions as to the nature of truth about things by 

postulating that there is nothing intermediate between truth 

and falsity This is called the Principle of Excluded Middle 

“f ■» o* 4 .«<* 

rrom the possibilities of clear thinking. 
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rational attitude for the individual in the fare of many 
assertions is to preserve an open mind till sufficient evidence 
to determine his judgement is available, I )oubi is as rat ional 
in cases in which there is an insufficiency of pertinent evi- 
dence as is assurance when such evidence has been found, 
examined, and weighed,; 

(iv) Sufficient Reason.— To think of the universe as a 
systematic unity, in which everything is what it is Iwastso 
of its relations to other things, is to assume that nothing 
happens by chance, but is the outcome of the constant action 
of natural forces. Without this assumption we should be 
engaging in a wild goose chase when we set out to discover 
why anything has happened. We, therefore, postulate that 
There is a sufficient reason for everything that happens. And 
as thought aims at grasping the facts of the world it is 
also implied that There is a sufficient reason for every true 
assertion. 

In a way, this is only a special form of the Principle of 
Identify, for while the latter affirms that identical conditions 
will always produce identical results, the former reverses 
this, asserts that everything results from conditions, and 
implies that if we find the conditions in one ease we know 
them in all identical eases. 

To discover the conditions is to find the sufficient reason 
why the event occurs— -its causa essendh or ground of fart, 
That necessarily is also a sufficient reason for stating that, it 
will occur under those conditions— the causa eogmwcendi, or 
ground of knowledge. 

But these two do not always coincide, When we know the 
sequence we may pass from result to conditions as well as 
from conditions to result. So either may be a causa coatwB* 
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cannot dfepl appropriate! j with new mtuati^. Thin m the 
work of ’thought. It implies seeing the novelty 

consists, and what modification of the customary mode of 
activity is needed to meet its requirements. 

If each one of us seeks in his own life, he will find many 
cases of the petrification by custom not only of practical 
activities, but of affections and opinions. This means flint, 
though we can think, we do not always think. Wo think 
only when something presents itself as a difficulty to ho over- 
come, or a problem to be solved. 

| It then, we would obtain skill in solving the problems 
which life offers us, we must set ourselves to leant the art 
of thinking. We must make dear to ourselves what dis- 
tinguishes valid thought from erroneous thinking. This 
shows both the kind of value which a study of the pro- 
cesses of thought may have for us, and the limitations 
of that value. Examination, will lay bare the conditions 
under which thought reaches a conclusion which is justified 
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10101 a aonn, or standard of right To regard 
either as only an art — that is, to see in its principles m'erdii 
practical rules to be followed-is to reduce conduct ,» the 
one ease, and thought in the other, to rule of thumb, which 
as we have seen, is unfitted to adapt itself to change. 

Logic, then, may be defined as the science which treats of the 
principles of valid thought. 

(n) -Natural a no Scientific Looic.— L ogic helps those 
who study it m their attempts to think correctly just because 
it is a compendious statement of methods of thinking which 

tworthy. 1 he power to think 
life compels us to exercise it 
iperience teaches us how we 
3s» and in that way we learn 
cases : a burnt child dreads 

kind of natural logic which life itself 
i in many this logic of life* or * common 
' — 1 a k%h degree of efficient??. ' 

proportioned to the familiarity of the 
/ J- ^ ’to grapple; the greater the 
is the decision of the common sense of 


to a greater or less extent, 
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(it) Vm and Anns* of Logic.— T he atudv of 

noktedonlt Tti° ^ P rind P 5eH which can t« 

o ated only at the cost of error. It should put us „ 1Ir 

agl “ ast P. re J? ld,cos niero acquiescence in tho cm- 
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tteimportaiu* 0i . W61ghing an,! P‘ s! ' u K the evidence avail- 
ab!e before drawing a conclusion. £„ Hhort T ' . f‘ 
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practice m forming and examining arguments im.W u 
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on of writing was' the greatest 
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bombs; and yet a third to one who narrowly escaped with 
hia life, and that not. without injury, from one of the houses 
destroyed. The intensity and variety of the personal ex- 
perience in the last case make the words moan far more 
than they do in the second case, which, again, has a fullness 
and vividness of detail wanting in the first.. 

So it is throughout. What a word means to each one of 
us is what he has learnt % his experience about the matter 
to which it refeejiivjA. child picks up the names of things 
from the speech a*4-actions 0 f those around him, and things 
interest him mainly from the practical point of view. The 
use he can make of them gives them their value in his eves. 
A peach is something to be eaten, not to be admired for' its 
colour or its bloom ; a knife is a, thing that will cut other 
things. 

With all of us this practical reference is the most im- 
portant part Of the meaning of the names of many things we 
use in daily life. Most people know little of trams and 
steam-boats beyond their use as means of travel, and that 
little is of quite minor importance to them. 

Additional knowledge is united with this practical nucleus 
to the extent to which some interest leads us to investigate 
the object more fully. For example; we all first knew a 
wateh as a producer of ticks, afterwards as a marker of time, 
and in relation to that we know that there is a system of 
wheels and springs which, somehow causes the hands to move 
at a fixed rate. There the knowledge of most of m stops. 
But a boy who is apprenticed to the trade of watch-making 
learns much more than this. In a few cases his knowledge 
even becomes sufficient for him to invent some improvement 
in the construction of watches. Throughout all this develop- 

e boy is steadily growing. g ’ 

Affl.m nl a wa ’ Aon 14 4-aIw* Jr ^ 



language and knowledge. 

tim enC Tl to th ‘ U ? S ’ but n0t sameue SS Of thoughts 
ri 1 ie , m f nm & s wiucb wor<i s have for different 

correspond, but are not j ’ " ~ 

J-iie fact that words in 
taught i ’ ■ “ 

obvious when we take as 
or events that involy 
not. The same politician 
his admiring followers 
opponents ; the issue of a lawsuit 
light to the successful litigant 
defeated opponent sees it ; the tr& 
not seem of equal righteousness to 
sign it ; the reparte 
. it* is apt to be gross' 
the caning is not the same thing 
Nor does the same person 
value for us ; ■ that is, mean 
has treated us unkindly is 
what he used to be ; an oeei. 
advance : the collecting of 
w longer seems worth < 
which once enthralled 
looked at apart from our likings and dislii 
tilings is what it was. It is 
they themselves, that 
: Such emim 
determined by 
knowledge. T 
and things which makes 
mafcics appears under a 
the study and to 
attitude does not < 
science of the relation! 
that science that both students refer 


"Lf: U Al e . thinSS t0 ^oh'meyttrTrTy 

examples people instead of things, 
r e our interests in place of those that do 
is a heaven-born statesman to 
and a rhetorical humb% to his 

;y J appears in a very different 

itigant from that in which his 
a war does 
tions which 
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attitude towards it. Bo m every., , .cage . we see that the 
reference is the same, it is the ih *ught that varies, And 
the thought is the meaning of the word for each person. 

(iii) Common Kefeeence. — It follows that the same 
words do not have exactly the same meaning to any two 
persons, for no individual has had exactly the same experi- 
ences as another. What is common to ail, and so makes- 
communication possible, is the correspondence in reference- 
to the matters on which we speak. 

This involves some agreement as to the kind of thing a 
word stands |k>r— a meaning common to all who use the word 
intelligibly. This common meaning is only part of the actual 
meaning for any one of us, and the more our interests and 
feelings are involved in the matter the smaller a part it is, 
Nevertheless, the common meaning is the most important 
for the use of mankind. To very few persons does it matter 
whether you or I like or dislike mathematics, or whether we 
prefer pitch-and-toss or poetry. But mathematics plays an 
important part in the thought which reads the riddle of the 
universe, and poetry has revealed man’s heart to himself. 
Bo, $n the estimates we form of these .things we really judge, 
ourselves, even though our self-esteem may make us think \i 
is the things we are approving or condemning. 

(iv) Talking and Knowing. — W d understand each 
other’s language, then, because we use . the same terms of 
reference to the things of .the world. But we reach to the 
thoughts of another only to the degree to which our ex- 
perience of the matter ha hand hm been similar to Iii*. 
A child cannot enter info the jealousy of an Othello, the 
inner warfare of a Hamlet, or the sorrows of a Lear. All 
such intense emotions are beyond the range of Im experience, 
and 'the words convey to him little or. nothing' of the states 
of soul Shakespeare is portraying for us. But in a sense 
he understands the language, for the words are familiar 
to him and have a meaning in so far as he can refer them 
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peri^f ““ bj “» “»« »*■»« » hi, .wo «. 

'thiol ' Iff '° UtCe We ore all 

pi ouo to think that power to talk about a subject implies 

leal knowledge of it. But the talk may be little more than 

h ; 8 ^:4r rd i read or ,ieard> but never taken ^ ^ 

J sympathy and imagination. Words can register for us 

only the experience with which they are connected and that 

may have been little more than the hearing or rldl th 

words themselves. Thinking is hard work! and Soften 

taade it by repeating statements of the opinions of others 

nu eased power to talk of anything mav show increased 

knowledge of it; but, on the other hand, it mav show only 

f/“ e f me “ 01 ^ of what ot^r people have 'said about it 

more wise or U m , m “P 10 " 8 ness of ^g«age ; so they become 
moie wise, or more mad than ordinary. . . . For words are 

wise men s counters, they do but reckon by them ■ bu they 

ri& £ S“:,r * - 

whatsoever, if but a man.” 1 doctor 

2. Knowledge from Testimony. 

°f W " r,ls ’ th f u ’ is not necessarily knowledge of 
v. ,g . Acw l’tnnce of the statements of others may even 
Zuider increase of real knowledge, and that, not only L7Z 

hav^Httr ° 0nte - nfc T Hl a meru remembr ance of words which 
V' 8 ; but b6mmo trusfc in the source of 
e mfot million may lead us to reject anv evidence which 
throws doubt on it* “ Galon *. h , . wmcn 

xi | . , * . , * 11 *& ou ght that the arteries carry 

he vital spirit from the heart to all parts of the body; and 

, ?l tb f 18 ,f’ there mmt a hole in the septum of the heart 
to allow the spirit to pass from the arteries of the lungs into 
thparteries of the rest of the body. He taught, theSC 
>. ere is such a hole, and for fourteen hundred years 




1 Hobbes : Leviathan, pfc. 
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anatomists believed Mm, and in spite of the plain evidence 
of their senses, followed his teaching, and believed that a 
hole is there, although they could not find it.” 1 
Yet, unless men accepted the testimony to fact of their 
fellows, the co-operation on which the advance of knowledge 
depends would be impossible. Indeed, no one could live in 
a community and disbelieve all that is told him, though few 
are aware^ until they inquire into the matter, how much of 
their knowledge is thus acquired at second-hand. On the 
other hand, no adults are so credulous as to believe all they 
hear or all they read. It is important, then, to have an idea 
of the kinds of tests we may reasonably apply to the state- 
ments of others about facts outside our own experience. 

(When an assertion is made to us we may either accept it 
as true, reject it as false, or keep an open mind about it." In 
the first case we regard the evidence offered as sufficient, and 
we believe; in the second we treat the evidence as of no 
worth, and disbelieve ; in the, third we do not reject the 
evidence, but consider it insufficient. In current speech 
both the first and the last of these states are called belief. 
Whpn we say we believe something we often do not mom 
t|atr we are sure of it, but that we are in. doubt about it* as 
when a servant informs a visitor that she believes her mis- 
tress is at home but will go and see. In the stricter mmm 
‘I believe so-and-so' means 4 1 am assured of its truth/ 
Disbelief is equally a state of certainty ; it, k belief that the 
statement is false. The shite of mind opposed to each is 
doubt. 

If the matter be one of indifference to m we may be con- 
tent to have no opinion on it one .way or the other for an 
indefinite time ; but if if be one that* touches our interests 
we find a state of doubt uncomfortable. Then we often 
naa&e up our minds according to our desires or fears, and 
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be ! ieve Wllen reaI1 ^ we on, y like and hope, and di S - 
.1 ve when in truth we merely dislike and dread A 
logical training should keep us from basing our beliefs on a 
contusion between the facts of the world and our feeling 
■owaids them, and should help us to form the habit of 
" g doul>t °% h J the accumulation of evidence. 

3, Tests of Testimony. 

. W Agreement WITH Knowledoe.—Now, an Assertion 
IS either credible or incredible to us independently of the 
som-ee whence it comes. When we examine the gLmd of 
tins we hnd it in the relation of the alleged fact to our exisf 

mg knowledge and mode of thought 

fo, H kuo"Jr w“ °s zr? v* *•**» 

uuvie u^t, we ail hold opinions simply beeamA 

have lived among people who have held them. 7 So we have 
accepted them as a matter of course j they have grown with 
m growth and strengthened with our strength, and often 
the} colour our whole menial lives. But, as we have never 
examined the evidence for them, they are merely prejudices 
to us, w bet her in themselves they he true or false. 

wo read such prejudices into a statement offered for our 
aoceptaime we really change it, and accept or nZt ZZ 
thing different from what it is meant to convey. If, on the 
o her hand wo accept or reject it simply because it agL or 
inflic ts with a prejudice, we are acting irrationally. 

is Anr!*° W | V r , *i t “ UOt pre3udi “ but ruftl knowledge which 
opposed to the statement, we do well to reject it; for we 

cannot knowmgiy admit inconsistency into our thoughts. 

to Uf T } 1 OUtSUl0 ° Ur kuowle %«’ »ot repugnant 
to it, we ought to remain in doubt about it. If it avoids 

r‘ e ° we • b » ii ^.p^«o 

provided the evidence is satisfactory. 1 

Of course, hundreds of instances of all these modes of 
dealing with statements are found daily > the lives of all of 

■' \ ] ■ "i ' ' i * 

« f 1 1 1| 

||1 | ?, 1 '• 'r ' , 

‘ ... i . ■ ' * ' • ... ' 
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us. We accept or reject or doubt almost lanioro at leal ly in 
the vast majority of cases of a customary Mad and of little, 
importance. It is only when a statement cbalkmges our 
attention by its novelty or by its obvious bearing on. fair 
interests that we meek it with deliberate- criticism* An*! 
then we often have to conclude that we cannot be certain, 
and that, we ■must act on the highest probability. 

| Agreement with accumulated knowledge and accepted 
| systems <ff thought is, then, the first test. As knowledge 
increases the sieve becomes finer. 

In the fourteenth century the men of Europe knew little 
of distant countries, and they did not conceive of nature as 
a system of constant forces; so, many things wen!, credible 
to them which men of to-day uii.lie8itatiii.gly reject. Sir 
John Maude vide could assert that diamonds “ grow together, 
male and female, and are nourished by the dew of heaven ; 
and they engender commonly and bring forth small children, 
that. multiply and grow all the year, I have oftentimes tried 
the experiment, that if a man keep them with a little of the 
rock, and wet them with May- dew often, they shall grow 
every year, and the small will grow great.*’ 1 

We do not hesitate for a moment in rejecting this testi- 
y motiy, because it conflicts with our knowledge of minerals 
in general and of diamonds in particular. But to the great 
traveller’s contemporaries diamonds were almost unknown, 
and the unknown might well be the marvellous, 

■ Nor have we faith in the same narrator s 1(4 snails so great 
. that many persons may lodge in their shells, as men would 
do in a little house. 11 For though such snails would not be 
in contradiction to any known law of nature, yet the size of 
: a11 known snails makes their existence highly improbable, 

. anc ^ that had they existed they . would ' have ‘teen 

found by travellers in the East Indies, where the story places 
them. ■ - : » ■ ; f; F , ; - . 

' • 1 Voyages and 'Travels, di. 14. * Ibid., eh. IS, 
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Iu applying the test of congruence with knowledge we 
should bear m mind that personally each one of us is master 
o -but a very small part of the total knowledge of mankind, 
and so should hesitate m rejecting assertions simply because 
they are outside the range of our personal knowledge In 
sucli cases we should remain in doubt until the evidence of 

mattofor bmnch of knowledge decides the 

(u) T bust worthiness op Wxtnesses.— As testtlnony is 
the communication of the experience of another, the question 

lerTs T TfT 9 f tlW WittWS8 is raise(L Seville 

asserts tliat he had ‘ oftentimes tried the experiment” and 
found diamonds to increase in size. That experiment any- 
one who possesses a diamond and “a little of the rock” on 
which “ men commonly find them in the sea ” may repeat. 
Jbut ho will not expect any growth in the size of the diamond. 
He knows, indeed, that diamonds are not found upon rocks 
in toe sea, and if sea- ml t w 
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Eagkad for one hundred and fifty , 
back by a certain prophetical woum.ii' 
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is not simply repeating what another has told him, or 
even mere common gossip. 

It is the aim of modern historical criticism to determine 
the authenticity of records of the past, and to trace to their 
sources the statements they contain. The results are at 
times startling. For example, “ The Travels of Sir John 
Mandemlle had been a household word in eleven languages 
and for tire centuries before it was ascertained that 8ir John 
never lived, that his travels never took place, and that Isis 
personal experiences, long the tost of others' veracity, were 
compiled out of every possible authority, going lack to 
Pliny, if not further.” 1 So the question whether the story 
of the growth of diamonds, proved by personal experiment, 
arose from excessive power of imagination or from defective 
power of observation is settled. For it no longer involves 
the good faith of a known witness, who in general estimation 
was honest in personal statements, though sharing the ere- 
dulity of his agey but of an unknown recounter of marvels, 
living at an unknown time, and of whose veracity and com- 
petence we know nothing. It is reasonable, therefore, to 
adopt the more probable supposition that the whole story of 
the “ experiment ” is one of those ‘ touches of reality ’ which 
with the uncritical add much to die speotounuess of an ac- 
eount whiek in itself might well be judged open to suspicion. 

(hi) Common Ukpoii.iv— As an illustration of how rapid- 
ly and seriously popular report distorts historical facts the 
owing may be cited. Boh&sehek, the chronicler who 
kev, the Bohemian Ulysses,’ on hie journey 
* Europe in the fifteenth century, records 
learned that “ This city was held by the 
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>®iat woman, altnough horn of » herdsman, was so orn-i- 

“ M l f , Qoi " lth "rtW'.tbat to what matter soever she 
addressed herself, it was brought to a rigid, end. Yet in her 
a f 1)ilWi <' ‘whir captured by the M&g of England and 
tsiken to England, and having been there by his orders 
placed upon a brazen l.orae and led throughout the city of 
London she was at length, by the violence of flam*# done 
o death and transmuted to ashes, which were afterwards 
scattered abroad in the sea.’ * This was the embroidered 
version current only thirty-five years after the event ! The 
central facts of the humble origin, success, and cruel fate, 

ot Joan of Arc are true; the attendant circumstances are 
factitious. 

This is typical. Falsification of detail, through imagination, 
love ot the marvellous, desire to astonish and impress, lapse 
ot memory, or mere seeking for rhetorical effect, may be 
coufKlcutlj looked for in all popular versions of fact: the 
difficulty is to know how much is picturesque elaboration 
and how much is simple truth. Generally it is safer to 
acceptja-statement that an event has happened than to credit 
details of descriptions of lww it happened. 

Not only in records of the past is popular report to be 
cross-examined. As Dr. C. Mereier says : “ * They say ’ is an 
authority that is accepted with unquestioning submission 
without even a quwry as to who are the * They ’ who say it ’’ 
Among other examples he. gives this , “There is a prevalent 
belief, for instance, that cigarette-smoking is more injurious 
to the smoker than the smoking of pipes ; and this belief is 
widely and firmly held on no better ground than the belief 
that it is unlucky to look at the new moon through glass. 
Occasionally we may obtain the assurance that ‘ doctors have 
said it,’ but it is usually found that ‘ doctors ’ is but another 

1 Quoted by Mrs. H. Oust in Gentlemen Errant, n. 81. 
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expression equivalent to ‘They/ ... If j„ clear to anvono 
who gives a moment’s thought to tho matter, that to* <U'. 
termine whether cigarette-smoking is or is not more dele, 
tenons to health than pipe-smoking would require a very 
long and laborious course of experimentation, such as no one 
has ever jet undertaken, or an accumulation of non-experi 
mental evidence, such as has certain! v never been attained ’’ s 
(iv) £vibbnce of Indkpbmdent Witnesses. — It mav'be 
objected that common report is really a case of corrobora- 
tion by a number of witnesses. This cannot be granted 
We have no witnesses before us: we cannot trace out the 
original ‘They/ and do not even know whether ‘They’ 
were, in fact, more than one. Corroboration of testimony 
by independent witnesses is valuable, and may justify ' 
tortamty It is, for instance, one of the chief means of 
critical decision as to the authenticity of various readings in 
copies of the same old manuscript.. But, mere number of 

ft" 0 aVaU if there i8 iateraal they 

fchev al m!te H m * C ° mm ? n !° UrCe> for «*t 

they all make the same nnstakes. This one consideration 

takes away the strength of numbers from cwtimon report * 
&i«S Caa that iegitimateI >- |4t & Tine 



National moon in the system of Jupiter. We know that if 
he -were in error he would very soon be Corrected by other 
astronomers, though we ourselves cannot test the statement. 

, 4. Fallacious Use of Language. 

0ur inquiry has shown ns ^ the meanings 0 f words are 
not fixed and unalterable, like little pieces of stone to be 
fitted into a mosaic pattern. Language is a living'activitv, 
and is always used in certain definite circumstances, for a 
certain purpose, and with a certain reference to the hearer or 
reader. All these together determine what words shall he 
used, and in what order they shall occur. Thought spon- 
taneously clothes itself in language, and it is only when we 
feel an exceptional need to express ourselves with clearness 
and precision or with elegance, that we criticise this out- 
pouring of our thoughts in words. 

Nevertheless, it is possible to keep a kind of critical eye on 

B our speech, and still easier to examine our writings, with the 
definite intention of forming the habit of a skilful use of 

exact meanings may readily present themselves. We English 
pains with this than do our French neigh- 

preted by hearer or reader, are more common 
ith» them. And confusion of speech is an 

a arises much erroneous and inconclusive 

most commonly digs in the path of thought, and, for* com 
venience of reference, we will class them under the names 
which they have borne among logicians for many centuries. » 
(i) Ambiguities ow Wgbos [Aequiyocatio or Homo- 
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thinker is ' rogue ns to what his words really imply, m h$ 
wanders in thought from one shade of immning to anotlc^ 
and assumes to he true of the one what m only true of lha 
oilier. Of course, if the matter is being discussed lad ween 
two disputants the- confusion is likely to be still greater. 
Each is largely fighting in the air, for each interprets his 
opponent’s words in a different sense from that in which 
'they are intended to b@ used, and does not fed called upon 
to make allowances for any uaarowed shifting of ground in 
which that Opponent may indulge. 

A fallacious use of language thus resolve* itself into eon- 
'fusion of thought helped by ambiguity of terms. Words 
which refer to things or relations conceived by the mind, but 
not, observable by the senses, fire specially liable to be 
thought vaguely and , obscurely. W# - have already noted 
v. stricter tad looser meanings in which * think T and * believe ' 
me used. Evidently, unless one is on one’s guard one may 
slide from one to the other use, and deceive both oneself and 
others. ;» ; ; „ 4 . * , , • * , . , 

The following anecdote is in point; “ The in toil igent* child 
was listening intently at the breakfast table, white her elders 
were discussing the spread of the cocaine habit. It was only 
when the conjecture was hazarded that the mil was as 
prevalent in the provinces as in London that she , intervened 
in^ the conversation. ‘.Oh, no, mother/ Am said, M don't 
think so, because Miss Bmith was only-. Jelling u# the other 
day that London is cal led the land of Cockaigne/ ” 

Every student of history knows how difficult it k to get a 
correct. insight into how people of an earlier time lived, and 
what they thought, valued, and desired. Some of this 
difficulty is due to changes in the meanings of words. The 
purchasing power of a penny, or of a pound, is very different 
now from what it was five hundred years ago, yet the same 
names, are used. It is fatally easy to draw ‘'all sorts of 
unjustified conclusions as to the wages of the working 
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V&ssm, the cost of houses or of ships, and, indeed, as fc 
Xfttery thing into which purchase enters. Similarly, the ab 
^»lute government of the Roman Emperors, or that of Kim 
John or Henry the Eighth, bears little resemblance to th< 
English parliamentary government of our own day, anc 
inferences drawn from identity of name would be pretty sun 
to be fallacious. 

A cognate error to that of applying the same name tc 
different things is the use of different words to Represent 
the same thing. In social and political disputes the same 
measures are estimated very differently by men of opposing 
views. What is the removal of injustice ‘to the one side is 
an invasion of sacred rights to the other. Many; a proposal 
for the readjustment of taxation, advocated by its supporters 
on the ground of a just adaptatiou of burdeu to capacity has 
been even refused a hearing by many because it has been 
labelled./ confiscation ’ by its opponents. 

In party politics it seems to be especially difficult to credit 
the other side with either honesty or intelligence. Though 
written more than a hundred years ago in reference to the 
government of Ireland, the following passage is not wanting 
in pertinence to our own day : “ But what do men call 
vigour ? To let loose hussars and to bring up artillery, to 
govern with lighted matches, and to cut, and push, and 
prime; I call this not vigour, but .the sloth of cruelty and 
ignorance. The vigour I love consists in finding out wherein 
subjects are aggrieved, in relieving them, in studying the 
temper and genius of a people, in consulting their prejudices, 
in selecting proper persons to lead and manage them, in the 
laborious, watchful, and difficult task of increasing public 
happiness by, allaying each particular discontent . 1 . . , But 
this, m the eyes of Mr. Perceval, is imbecility and meati- 
ness.” 1 Where the same word implies such different courses 

1 Sydney Smith : Peter Phjmley's Letters, Let. 9. 

p, ' 1 O 
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of action, and the same course of action in designated by, 
such opposed terms, it is evident that the arguments on tb& 
one side are little likely to appear convincing to the otldC 
The history of a century has proved that this has, indeed, 
been the case. 

(ii) Cos FUSION BETWEEN MEANING ANT) OlUUIN OF 
Words [Figuba Dictiomis] .—W ord % of similar derivation 
are easily assumed to be of similar meaning. 'This is not 
always the case. For example, though * joyful ’ means full 
of joy, and ‘distrustful’ full of distrust, yet ‘ pitiful ’ does 
not mean full of pity, nor ‘ faithful ’ full of fait h. One may 
‘ presume ’ without being presumptuous, and * conceive ’ a 
theory without being open to the charge of conceit. * Strong ’ 
language has no necessary connexion with strength of either 
will or action, though such a connexion is often assumed. 

Much false argument has had no other foundation titan 
unconscious alternation between the accepted meaning of 
4 desirable ’ and a supposed meaning analogous to that of 
‘ visible ’ or ‘ audible.’ To say that, anything is ‘ desirable * 
implies that it ought to be desired, but a cat on the tiles may 
be audible iu the night without imposing on me the duty of 
listening to it. A Zeppelin is both visible and audible; as 
The Daily Telegraph recently informed us: " When first* we 
heard the Zeppelin the engine® were distinctly audible.” 
Bgt we do not feel bound to wish for a visit from’ one every 
night, so that we may see and hear it, though the Germans 
may so desire. Arguments based on 1 similarity in the form* 
of words are, therefore, apt to lead us astray, 

• (iii) Confusion between JDistkibutivk and Com.bc- 
'aiitva Use of Wosds [Composite and Bmeioj.—Wlmi 
need not be true of, its parts. But when 
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kafforf them all: that is Gompoaitio. Or, by Di 
'^wrson maj excuse his meanness iu incurring 
expenses on the ground that he cannot affc 
That even Cabinet Ministers are not iinmun 
fallacy is seen in the following extract from 
support of compulsory military service : “ Con 
voluntaryism are not inconsistent in a demon 
Compulsion simply means the will of the ma 
people— the voluntary decision of the major 
compulsion is simply organised voluntary effort.’ 

Ambiguity is often due to the possibility of 
words as ‘all,’ ‘some,’ ‘no,’ either collectively 
tively. In ‘All the arguments of my opponen 
convince me ’ the reference is to the whole mass c 
brought to bear upon me. But if I Ra . v < ah 
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positive error, and at others we aim left wondering. What !» 
the wish expressed in: “1 hope that you the enemy m«4 
slay”? in the following passage does the phrase 41 itfrr 
more than ” connect the words that follow it with 44 state ” 
or with 44 religion ” ? 14 Locke tells his antagonist that if 
does not follow that the state is bound to protect religion 
any more than the East India Company." 1 

As Bp Morgan remarks : 41 Every one should he aware 
that there is much false inference arising out of badness of 
style, which is just as injurious to the habits of the un- 
trained reader as if the errors were mistakes of logic in the 
mind of the writer," 2 

Examples can be found almost at pleasure, and the hunt 
for them is not only amusing, but helpful in the formation 
of the habit of unambiguous construction. When Sydney 
Smith asks 44 Can anything be more distressing than to see a 
venerable man pouring forth sublime truths in tattered 
breeches ? ” 3 the intended pathos is lost in the unintended 
humour. 

A daily paper recently told us that 41 Later a Zeppelin was 
picked up by searchlights flying at a great altitude." Of 
course, not a single reader believed what was mid \ every one 
implicitly re-arranged the sentence. 

The proprietors who advertised in f %$ Timm u Service 
Mats : Provide catering and attendance equal to that obtain- 
able at the best hotels at half the cost," would certainly 
object to be taken at their word 

Beeentlv a Northamptonshire teacher received the follow- 
ing letter from the mother of an absent scholar : 44 onored 
sir,' yesterdy a boy threw- a stone in my Toads eye, .and be 


*Sir Leslie Stephen: English Thought in the Eighteenth Century, 
vbl. it, p. 150. 

2 Mr st Notions of Logic, p, 24. 

3 Peter PZymley’e Letters, Let. 9. 



LANGUAGE AND KNOWLEDGE. 


:•{? 



i of meaning. For 
ion emphasis i s 

t ' /! 


can’t see out of it will you please see into it.” Such 
bjguity in the use of ‘ it ’ is not uncommon. 

•Great, as may have been the bulk of Henry VIII. , the 
implication in the following advertisement rather stftgg*™ 
one: “Brittany. — To be sold, a Park of 200 hectares, 
enclosed by walls. Copses. Trout fishing. Fields well 
watered. Castle date Middle Ages, with largest donjon 
m France, having served as Eesidence to Henry VIII. of 
England. For particulars address Me. Morice, St, Aubin 
d’Aubigne (Ille et Vilaine).” 

Faulty punctuation is a frequent cause of amb iguity . 
When a daily journal informed us that “ Imports in truth 
have been so small that the run on home produce lias been 
more or less forced ” we were at first inclined to think it an 
excuse for the newspapers, hut probably the reference was 
meant to be a wider one, which would be made apparent by 
the insertion of commas after “ imports ” and after “ truth.” 

When a writer in London Opinion announces “ I am 
sitting down with my pen in my hand, filled with a cold 
resolution to lose my temper thoroughly,” his meaning can 
be reached only by placing a comma after “ hand.” 

The announcement that “ The Gardens and Deer Park will 
be tin own open to the public. . . . Children under fourteen 
unaccompanied by their Parents and Dogs not admitted ” is 
surely better in intention than in form. The insertion of a 
couple of commas would at least make it unambiguous. 

Nor can we accept as it stands this statement of a pro- 
vmoial journal : “A ship’s apprentice who attempted the 
rescue of a man in shark- infested waters to-day, at New- 
castle, .received the Shipping Federation’s diploma and 
medal.” ..But take out the commas, and put one in after 
waters, ’ then we have a credible record.. 4 
(v) Ambiguity of Emphasis [AccEifrusj^ Change 1 .of r 
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personal pronoun will often inlffy a contrast which is not 
implied if there is no such stress. If a candidate for election 
when comparing his policy with that announced by hi» 
opponent were to remark “ Bu$ I do not promise what I 
cannot perform/’ he would lie understood to imply that his 
adversary was not scrupulous in that respect. 

Doubtless Mark Antony’s repeated assurance that "Brutus 
is an honourable man " wm given in a 'tone that suggested to 
his hearers the advisability of inserting a negative. Bo with 
all irony and sarcasm. But there are prosaic souls that take 
everything in the most literal sense. Them are always mis- 
ted by irony, and often by simpler forms of humour. We 
can but pity them. For their disease no remedy is known. 




CHAPTER III 


JUDGEMENTS AND PROPOSITIONS, ,/ 

1. Nature of Judgement. 

_ 0) Judgement is the simplest act of thought. — The 
aim of all our thought is to explain our experience, either of 
things and events which are independent of our feelings, 
desires, and wishes, or of the way in which such things and 
events affect our lives. Thus, the very simplest form of 
thought asserts something as true. We may think of a 
single word, and if we know to what it can be applied it has 
some meaning for us. Yet it does not represent a thought, 
but only a. challenge to thought. If I think of ‘ book ’ or 
‘ fire ’ or ‘ air-ship ’ I find myself making a variety of asser- 
tions about it ; affirming that it is this or that, and denying 
that it is the other. 

Similarly, when I hear a single word, it puts my mind into 
a state of expectancy. I listen for what is to follow to show 
me why it is used. Or I supply an assertion myself. If I 
should hear a man cry ‘ Eire ! ’ or ‘ Thieves ! ’ I should not 
suppose him to be simply announcing that the idea of fire or 
thieves had just entered his mind, alone and in no relation to 
anything else ; I should assume that he was affirming the 

^Twtstelemf t 1 ^^ i f ^ t]l “ 
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take to express, each judgment is one simple and indivisible 
act of thought. Indeed, we know that whether » single 
judgement be expressed by one word or by several \ H a matter 
in which languages differ. The judgement which the Latins 
expressed by the single word ‘ scribo ’ requires in English the 
two words ‘ I write ’ ; tlie one word ‘ Kcripsi ’ is represented 
by the three words ‘ I have written.’ 

(ii) Words 
W ords often mislead 


IMPE&FKCTLY E’fSPBBSBKT El P1RIEMCK,— 
ns, however, by their separ, * ; s. They 
induce ns to think both of things and of our ideas of things 
as being as self-contained and independent as t hey are them- 
selves. This is not the case. The very structure of language 
compels us to say ‘Fire burns,’ ‘Magnets attract iron,’ and 
we are led to think that fire can exist apart from the power 
to burn, and magnets without that of attract ion of iron, in 
the same way as the words can be set apart, without changing 
their form. That is c|uite a wrong view of the nature of 
things. Nothing would be fire which did not burn, nor 
would that which did not attract iron he a magnet, however 
great might be the resemblance j n other respects. A bunch 
of artificial grapes may look very real to the eye, but we 
decide against their claim to be what they simulate immedi- 
ately we test them by taste. 

^ We can only describe an experience by enumerating its 
elements one by one, but this separation is only in our own 
thought The experience itself is given us whole and midi- 
vided. We say, for instance, ‘The leaves are being blown 

^iSrtlmt wetc^ b/ ^ WMA; hUt tha tm * lve woe ** 

Itis pkin, then that language can give only an approxi- 
mate expression of our experiences, and if we sutoiwse it to 

I^eed k^’ ^ 8XaCtly as ^ oceur ‘ we are misled 

what may be called ‘ key- words' areraphciXtrere^^oim 
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mmds Our thought can proceed much more rapidly than we 
p utter words, even to ourselves. But each key- word repre- 
sente a step of thought ; that is, a judgement. ' P 

(uO J uo a em ents expkess Belikf.-As words, then, are 
theelemeuts of which judgements fully expressed in language 
* consist, so judgements themselves are the elements ofcom 
tmuous discourse. Even apparently isolated judgements have 
a connexion with the course of our experience. They do nS 

!wh °J\? “t h “ g ’ U ° r are tbey maJe without Motive. 

££ V Tf t0 Hgllfc a littIe of that life of 
ieelmg, desire, and thought, which we call ourselves. 

i> rom this nature of judgement as the revelation of a part 
of our mental life it follows that every judgement is the 

expression of a belief. To judge is to declare true. Certainly 

men can he; but when they do so they do not express their 
experience, their words do not represent the judgement they 
have formed. Or, again, without intending to tell a falsehood, 

men may be mistaken and declare a falsity. Here their words 

do express their judgement, for they state their belief. It is 
the belief that is mistaken. 

In every case the verbal expression of an actual or 
possible judgement is called a Proposition. It is plain, then, 
hat though on its face a proposition makes a claim to be 
accepted as true, yet it may be false ; and that, either because 
e who enunciates : it may intend to deceive others, or because 
lie m himself deceived. 

(iv) Questions, Bequests, and Commands, am not 
Judgements. Judgements are the separate steps by which 
our thought proceeds on the way of knowledge But each 
advance is attempted because some problem has come in our 

way and raised an obstacle in our path. Till we have solved 

, our attitude towards it is not one of assertion but of In- 
terrogation A question is not a part of inference, but a 

1 “f 61 ' ence - L °f? ic deals with the thought by 
which that challenge is met, but not with the question which 
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is t lerefore, called a Hypothetical or Conditional. Judgement. 

n the third case the judgement again asserts no fact, but 
only a choice of alternative facts. Its justification is to be 
. tound m a system of related facts which is such that 
to-morrow’s comfort depends on that particular work being 
accomplished to-day : it may be that the work is the pre- 
paration of a lecture which has- to be given to-morrow. Tliisl 
is i called^ Mejnnctive Judgement, because it disjoins explicitly! 
tlio alternatives which the system makes possible. f 

judgements are of one of these three classes. The first 
expresses fact ; the second states a law, or uniform relation ; 
.the third unfolds a system. The first is the earhest im- 
mediate expression of experience, but each of the two latter 
e\u ently expresses the result of previous experience. Only 
. when things and events have been examined and compared 
jean we state that one will always result from another, or 
tnat certain alternatives are open before us. 

(») DavELOPMsuT of Judgement.— Though thus different 

m the way m which they express our knowledge, yet, as there 

totwton our modes of judging. We begin by judgements of\ 
fact, but we also begin with a natural tendency to generalise 
. lem , lat is, to extend them to all similar cases. The child 
who has played with a dog is likely to call the first sheep lie 
sees a . bow-wow ’ He classes it with the most similar 

baa baa ’° sTf ‘ " N "° ; if ' is llot a bow-wow, it is a 

at tit* , i ear “ *° ?° te as im P ortanti differences which . , 
bv thow ^ a° regai ' c ^ <1 ' generally, the use of names 

obWts of wVef US T ia fi»t classified for us the . 

q i . 1C k 801116 form of experience. 

J3 classification keeps generalisation broadly within the 

But luv » leg 1 ltlmate hj the knowledge of the community. 

Ut * ltnm tIlose Inmts b. proceeds merrily. The child repeats 
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the striking of his spoon on his plate in full expectation that 
the delightful sound will fee heard each time; he turns from 
the powder, unless it he w$ii hidden, by the jam, for ho 
anticipates that he won’t like it any more this time* than lie 

did last time. He does not put lug generalisation into words, 
even to himself : think* it, But , 

as thought becomes clearer, and language more available, lie 
is ready to meet a challenge of his refusal to take the powder 
by asserting that it is 1 nastyA 

As life advances some of these implicit generalisations are 
corrected by experience; others are continued. So arises the 
distinction between what always is so-and-so, and what k 
so-and-so only sometimes. The thorns on a rose-tree always 
scratch, but the Mowers are not always scented, Put explicitly 
in words these experiences become * All thorns scratch*; 

4 Some roses are scented,’ And of any part ieula r rose- 1 rce m,m\ 
at a distance, the judgements made are equivalent to the 
propositions ‘its thorns will scratch *; 4 Its flowers may smell 
sweetly, ^ If the hush is first seen at too great a distance to 
be identified with certainty, the natural expressions of these 
expectations are 4 If that is a rose-bush its i horns will scratch 
4 If that is a rose-bush its flowers may smell sweet lyd 

This last example shows that we may use the lij|iotlieti»t, 
form even when we cannot assert explicitly a universal rala* 
tion, It is not that such a relation is not present* but that 
we cannot state with sufficient definiteness the tonus between 
winch it holds. The scent of a rose is not a mere chance, 
it is invariably found in some varieties, and in m invariably 
absent from others, . ■ 1 .'."■■b.'.-'.;':: 

(iii) Modality of Jumbments,— So far the judgements 
considered express facts and the observed relations of facts. 
But facts challenge us to explain them* though we do not al- 
ways accept the challenge, and when we do are not -always 
successful in the attempt. In this case little further exami- 
nation is needed to show ns that the reason why thorns scratch 
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is found in that combination of hard material and sharp 
point which makes the thorn a thorn. So now we can go 
further, and assert not only that thorns do scratch, but that, 
being .what they are, they must scratch. This is called a 
Generis Judgement ; that is, a judgement based on the nature 
of the thing of which it is made. It is, then, a judgement of 
necessary relation, and may be equally well stated hypo- 
thetically : fif any thing is a thorn it will scratch/ 

We have, then, three degrees of assurance in our judge- 
ments: a thing is so-and-so, or may he so-and-so, or must . be 
so-and-so. This is called their Modality : th§ first is Assertory , 
the second Problematic , th e th ird Neces sary. 

(iv) Necessary and Empirical Judgements. — When we 
can make such a generic judgement as “Thorns, as such, 

; scratch ’ we evidently imply that this is true of every thorn. 
We may express this more direct reference to experience by 
saying * All thorns scratch.’ 

But we do not limit our assertory judgements to cases in 
which a necessary judgement underlies them. We learn from 
experience that a certain variety • of rose— say the Hugh 
Dickson— is always sweet-scented. We may not know why 
this is so, and yet we feel no hesitation in generalising from 
the few specimens we have examined, and saying ‘All Hugh 
Dickson roses smell sweetly/ 

Here, as elsewhere, we are guided in the extent of our 
generalisation by thgname, which, on the authority of others, 
we accept and attach to red rosea of a certain tint and form 
and odour. In other words, were the scent wanting in a 
particular flower which looked like a Hugh Dickson, we should 
not revise our judgement and make it ‘ Some Hugh Dickson 
roses are scented/ but we should deny that the rose before us 
was a Hugh Dickson at all. § ?■ 

(v), Relation of Hypothetical and Disjunctive 
Judgements. — Were our knowledge of the varieties of roses 
adequate we could enumerate them all in a disjunctive judge- 
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as many terms a- there are such varieties. JJut, in the fir* 
place, the number of varieties is continually 1 icing increased bv 
rose-growers, and in the second place. \„ir knowlcd-m „> 
existing varieties is likely to stop far short of the mi lit v. So 
the disjunctive judgement will only lie complete if we give as 
a last alternative some such indefinite term as • some other 
variety. I do not know.’ Generally, however, when we 
a disjunctive proposition we definitely intend to limit the 
alternative* to those we name. 

What, then, is the relation between them ? This question 
leads us to consider the connexion betwren the disjunct ire 
and the hypothetical judgements. In the case of the roses f he 
alternatives are incompatible ; so that, if a particular limver 
belongs to one variety it cannot lielong to another. But 
alternatives are often proposed which only partially or 
probably, exclude each other. I may not do tin, work to-day 
ye the mconvanienco feared for to-morrow may not Is, inevit- 
able: I may be able to give the lecture with such preparation 
as may be crowded into a few stolen minutes. ‘You are 
either deaf or inattentive ’ does not exclude the possibility of 
both weaknesses being present. So, though if we deny one 
of two alternatives we must affirm the other : ‘If von are not 
deal, you are inattentive yet from the affirw;.,,". „c im. 
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and we have seen that we may deny that a particular rose is 
a General McArthur because we assert that it is a Hugh 
Dickson, We must have a positive ground for our denial, 
or it would be a mere set of words without meaning. If I 
deny that a book is interesting it is ■ because I find it' 
unattractive ; if I say a man is not honest it should be on, the 
ground that I know him to have been guilty of fraudulent 
acts. There is no such thing in thought as a bare denial 
The form in which we express our judgement may be simply 
4 That is not so-and-so, 5 but that is only the salient feature 
of the judgement, which is always in real thought ‘That is 
not so-and-so because it is something incompatible with 
so-and-so. 5 Nor is denial made at random : it is always in 
reference to an affirmation made or suggested, 

|x(vii) The Universe of Discourse, — This leads us to 
i see that our thoughts at any one time are always with^i a 
1 certain range. When I say that a rose is not red, it is 
because to me it seems to be of another colour ; it may be 
pink ; or, if I am speaking from memory and the flower is 
not before me, I may believe that variety to be white or 
yellow. But the denial of red is the implicit assertion of 
some other colour. 

Doubtless, it is possible to put together words into 
sentences which are grammatically correct but which have 
no meaning, and, therefore, are not propositions, as they 
represent neither actual nor possible judgements. We can 
say or write ‘ Courage is not red,’ ‘ Cabbages are not very 
affectionate, 5 ‘ Every boy is equal to two right angles. 5 If 
we seriously did so our sanity would be justly open to sus- 
picion; for no sane person could make such judgements, and 
a sentence claims on the face of it to express a judgement. 
As logic is an examination of thought it has nothing to do 
with such exercises of perverted ingenuity : it simply ignores 
them. ■ 

All propositions, then, are to be understood as limited in 
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^£M£!i5atioawilIiin (V > : rexbich their term* indicate 
^fctheybelong. This field is caUed the ,, n\. 

courieTTmmm within its bounds judge., ,ent* about' ‘All’ 
and * None 1 are universally true, 

(viii) Summary OF Forms.— S umming up these results 
we may say— ‘ 

(1) That judgements are either Afmnalivr or Xe^aiuw. 

W i hat categorical judgements mav be — 

(a) u ***™*-‘ •*■«. make the judgement explicitly of nil 
he oases under consideration. • Ail these t lungs are so-and- 
so. This may l w intended either distributive] v or codec- 
wlv. In the latter case the negative universal is formed 
by the simple insertion of • not \ * All these things (together) 
ue notao-and-so. But m the former case, when the • All ’ 
>£ the affirmative mav he equally well written * Every * thnf 
:orm is misleading. ‘All these things (separately) a re not 
.o-and-so would be true if the assertion that ‘they were 
lo-and-so were false of any one of them. • >Not all ’ ( sepa - 
ately) simply moans ‘some,' and the negative judgment 
mlly stated is particular. The distributive universaJ ,*1.. 
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iuS'.? u e T 6SBed bj Saying for the universal 
result wm f li 8 " cll :f nd - 8Ucl1 conditions are found such a 
f fwliow . Oifhrmative), ' will not follow’ (negative) : 
and for the particular judgements ‘If such-and-such con- 

i ° , 8UCl ‘ - a re8ult lmy follow ’ (affirmative), 

forms “if ° 7 < ae 8** n )- Or we may use as alternative 
i .1 «uch-iuid-such conditions arc found such a result 
drays follow, ' („»i T . uff.), ■ never folio.,’ (nniv. ueg 

' (r "‘- “ e ' ) - ■““*». »* folio.' 

(4) That as the alternatives in a disjunctive judgement 
may not be mutually exclusive we cannot deny one on the 
ground that the other is true. But we can infer that if one 
of the two be take the other must be true. 

I ^ Til0 distinction between affirmative and negative 
Judgements is called one of Quality; that between universal 
ami particular judgements one of Quantity, that between 
paagorical, hypothetical, and disjunctive judgements one of 



, 11 mm a PI>ears that there are two parts in every cafat/arkml 
judgement. These are called, as in grammar, 'SnhjeH and 
Predicate. No matter how complex may l»e the structure of 
a proposition, or in how many words it may express the 
judgement, there are always just a subject, ami a predication 
made about it. Until we have distinguished these we have 
but a hazy notion of what the judgement is. 

The subject is the point in the experience from which our 
thought starts, and that is determined by (he interest ol' the 
moment. We may be comparing the odours 0 f different 
rases, and then ‘odour’ is the subject of each of the 
judgements we make, and the names of the varieties of roses 
examine*! find n place in the piedieak*, 

, “f 8 ®’ Tl ,e “ “ P r °I >04,itiofi * “»> offered us we 

have to be guided largely by gramn^ticat considerat ions 
We assume that the subject is probably stated first, or that 
t e name of the thing, as representing the solid and per* 
manent object, is the subject. Or we ask to what question 
the proposition may be taken as an answer. 

In actual life, however, we have not to deal with isolated 
propositions. Each judgement is a kind of cross Itbn ^ 

wirTT 8t r a ° f th0Ugbt ’ and wMcb is subject and 
Which predicate is determined by what has gone before or by 

wimfc it is anticipated will come after, ^ 
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For example, suppose I were asked * What is this rose ? ’ 
But if in Jk‘ f ^ gma the informaf ion sought. 

1 in talking about roses with a friend I had Aynr»a<md 

iTh2r«*T“ , .^ fc , Bfata * “ j '» >■ “«“ 

t Inrnr that variety and naked me to deaoribe it the beat 
any wer I eonld give wonld be to point to one 

a a Eugh Buksoxt; when the ‘ That ’ and the showing- the 

SZJT 1 " *» «» C 

In disjunctive propositions it is well to set forth explicitly 
d % ™ative as a categorical proposition, and then to 

decide between subject and predicate. fo 

Hypothetical judgements are not analysable into subiect 
Wgemett but ^ If® *? partS is iu form a categorical 

Z p Z^l:r s them tbe appropriate A aafetf 







n*. 
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L Tli© formal Form, 

In order that the formal rdai 
propositions, may be 
before loginning snob an examination, 
from the predicate, and to insert between them k w are, 
adding a not when the judgement is negative. This link is 
willed the Copula. It is always in the present tense in order 
that when two or more judgements are compared no doubt 
may arise as to the reference of them all to the same time. 
Ambiguity would evidently 1 h> possible if the copula were 
either m the past or in the future tense, for time extends 
indefinitely both lie! ore and after the present moment. 

This use of a siugle verb by no means implies t hat formal 
H'k ignores the existence of all verbs except. *f« be.’ By 
np means. Nor does the use of hr or are reduce all relations 
of fact to simple co-existence. What, the copula moans is 
‘ So-and-so can be predicated of such-and-such a sub- 
!**• , Wi *at ® 6 predication is remains unaffected. Using 
S to denote the subject, and P tlie predicate, we now gene- 
rally write ‘8 is P,’ but the older form was ‘p may be 
predated 1 of S’ ; and the more modern form must be re- 
garded as the equivalent of this. " * « i 

_ Such reduction often puts the judgement in an uncouth 
form, but its aim is convenience, not elegance. It maw be 
likened to the statement of concrete mathematical problems 


ions but wren categorical 
more easily examined it. is customary, 
r- b to separate the subject 
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as equations. It exhibits in the barest form the relation of 

The symbolic forms of categorical propositions, then, are— 

Sr t« f s \r p - ^ ^ 5 « P- 

j art. Aff, Some Ss are P. Part. Neg. Some S’* are not P. 

2. Terms of Propositions. 

th^sSToTr^V 1 ’ T f MS — i Subject and predicate are 
ms set apart, and may be considered Separately At the 

“™ tee, tie copula affirm, them to be „ conLw that 
tie late map bo averted o( th » fonaer . 

^ 1 ;,“:.;' *• —• « 

■he predicate of a categorical or disjunctive propositio^ The 
hypothetical proposition has no terms, for though each of its 
two parts is by itself categorical in fonn, yetMHsMkln 
as an indivisible whole, and not analysed. k 

words provided M f C0Qsist of any number of 

can also easily beMn 

conjunction; ■ 01' ' i. , preposition : b„ t thm £ .“ , “ | 

. “ r “““ ot “» »a .0 ™,d „; ou “ a 

But auv m t° con l uncfctve . 'O'', other no relational, force 

rJd, L iu^MIn™ ^ “V “W"’'* 1 ot «e«ni 
.11 the " p “"”**» *>™r 

& .A' 
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te 


It is evident, too, that wh'en an adjective i« „ K «3 l, v ij. P i f 

as a term ! l ‘ ra P liRi % to the thing* contained in the 
universe of discourse. Thus, in -The English soldiers ITO 
brave the ‘brave implicitly refers to soldiers, not to bit 
arctic explorers or hunters or lions or dogs. Wo m . ir if 
; we will insert the noun, and the proposition then 0,’n'rdia- 
•' "T. thit in the Wider •* 'brie soldiers’ E g 

L Ifr & Z! nChM ‘ ® Ut t?,a< » «■>.» i»- -eondarv %£ 
l fication. The primary meaning is the direct attribution of 
I ; a certain kind of bravery— military bravery— to English 
! 8; « « ** a judgement is ' P rL X J2 

U f f f hut,0 V f a P™ 1 '™*® to a subject, and wtondarilv the 

Fedic!™. mhiKl ' m tlW dfWS ° f thin ® 8 V the 

(u) Denotation and Connotation of Tkrms —This 

f7 s » Ur attalt ™ «• «* *«*■ that most terZZ aJZ 
ffe ked at %om two points of view; or, in other words, that 
If 1 l eT ° f tw0 a *P ec,s of the,r meaning may lie emphasised. 

"**■* to — * 

Jot there is always n reason «„y a thing waives itsnkme, ' 

TL«"tv£ t ft* <° »*»*«* that name 

Ef: Whd ® our kawledge is small we m, bv superficial 
Semblances ; but as it increases we gee more’ deeply? and at 

sK 7 T » *» *. » 

«.l1» « b * ”»>»» «»t 

toL to itll For + “Pfo- whale* were formerly 
Wght to be fish because they live in the sea, and sponges 

l» regarded as vegetables because of their appeanJeo. 7 

ih^shSfffi r the 8tt ? eiim aud reode^ife of 
i has shown that the former is not a fish but a main ma 1 

£ Die latter not a vegetable but an animat 
i was seen m the second chapter, the amount of fcnow- 
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ledge people possess of the things they can identify varies 
enormously with individuals, according to the amount of 
attention each has paid to them. That we <lo not regard this 
personal knowledge as an ultimate standard is shown by the 
readiness with which we accept the assurance of biologists 
that whales are not fish nor sponges vegetables. So that* 
though we may not know exactly what it is, we believe 
there is a normal or legitimate meaning, which determines 
with authority the correct application of names. This is 
called the meaning in Connotation or Intention, while the 
range of application is named the meaning in Denotation or 
: J3Mens:wm, 

(a) Meaning in Connotation . — When the meaning in con- 
notation is explicitly set forth we have a scientific definition 
of the word ; that is, a state ment of the test br which it 
can be conclusively determined whether the name defined 
should be applied to particular things, or groups of thing!. 
This seldom corresponds with the so-called definitions in 
dictionaries. Their purpose is to enable us to recognise 
the things, and to apply the names correctly. Often a 
brief description aided by a picture is the readiest and 
surest way of doing this. Such definitions refer primarily 
to denotation. 

Knowledge of scientific definition or connotation is excep- 
tional with us all. Such definitions result from long and 
patient inquiry into the nature of things, and each on© 
marks a stage in the growth of exact knowledge. But none 
is regarded as necessarily final. Further knowledge, or a 
fresh conception of what is most essential, may lead to the 
revision of a definition. 

For every-day practical use a fairly correct knowledge of 
denotation is the one thing needful. 

..-things .of ,which-,we are thinking, and so to 
convey our thoughts intelligibly to others. To this, each of 
us adds as much pertinent knowledge as he possesses, and it 
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is mamly IwAiise IhiB kuowl^dg^e is wot tlio wum> foi* $,){ 

«a that wo m> often misunderstand each other, 

(b) Relation of Connotation and Denotation.— Wn systoma* 
tise our knowledge not only by thinking the thaws' of our 
experience as belonging to classes, each marked by its own 
name, but by dividing the wider classes into narrower, and 
those into classes yet wore limited. And each of these has 

its name. 

Evidently the name of a widest class must denote ever? 
member of each of its sub-classes, and cannot, therefore, 
include in its connotation any of the marks which distinguish' 
those sub-classes from each other. 

For example, the name ‘ ship ’ covers all vessels that 
on the waters, whether propelled by steam or by the 
whether rigged as barques, brigs, schooners, or in any ot,h< 
way. Neither mode of propulsion, then, nor rig of sail, ca: 
enter into its connotation, for that would exclude from tin 
denotation of ‘ ship ’ objects that can rightly claim the name. 
h ormerly we could stop there, but the invent ion of submarines 
and the naming a kind of dirigible balloon ' sir-ship ’ have 
further mcimsed the denotation. This extension cuts out 
from the connotation all reference to floating on the water. 

.. AT. ver - v ,!li f wl,ich distinguish any one sub-class from 
its fellows, and are, therefore, excluded from the connotation 

. TtdT* ° f tbe wia ° r class - mus<; . Uw same reason, 1» 
part of the connotation of its own name. 

4 To have two masts’ is part of the epunotatiou of Imth 
brig and ‘schooner,’ necessary to mark them off from 
vessels with a different number of masts. To distinguish 

of m hCT Vf nd - fr ° m bri ^ antines a »d other forms 

Thus aT»S 8hiP !’ the r f f *** ma8t mmt added. 

* r T 18 a , two ' masted ves8el square-rigged on both 

?brilnttr- 0ner T, f0re ‘ and - aft - ri «g etl ou ba* masts, 

tnitofT? \ 0D6 " Wlth s 1 uare - r %ged fore-mast and W 
and-a%igged mam-mast. 
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W© see, then, that the denotation of the name of a wider 
class is greater than that of any of the sub-classes contained 
under it : and. on t he other hand, that the connotation of the 
name of each narrower class must add to that of the wider 
class the chanutteristics which mark it off from the other 
sub-classes made by that division. So in a series of acts of 
' k n jthejtonnottttion increases, .and the denotation 
lecivases, i\* we pa*s from t ho widest, thivndi the inter- 
mediate, to themirwwmi class, ' ' 

The limit is readied when the term denotes only one 
individual, an 4 The schooner with her hull painted black 
with a red stripe, now lying opposite the most southerly 
crane on the quay.’ Here the connotation has swollen far 
beyond that of 4 schooner/ as each of the characteristics, 
such as 4 painted black,’ can be shared with other schooners, 
and, consequently, can form, the basis of a sub-class of 
schooners. For we can make any sub-class we please out of 
a wider class, provided we find a common but distinctive 
characteristic to add to the connotation of the name of the 
wider class. ' . / ■ ; ; . 

vAt'c) Proper Names. — Suppose the schooner to be named 
the 4 Eliza.’ The same object is denoted, but the Proper 
Name does nothing more. It implies no characteristics, and 
consequently cannot be defined. 

Of course, to anybody who knows the vessel and its name, 

4 the Eliza ’ will convey just as much meaning as the rather 
lengthy term we used before. But we have. seen that what a 
word, means to you or me is not its connotation. That is 
meaning which can be expressed in a definition; that is, 
which the word by itself implies. But a Proper Name is 
only a convenient verbal label, and means no more than does 
a label on a portmanteau. Each serves as a mark of identi- 
fication ; but the Proper Name no more implies the cha- 
racteristics of the person, place, animal, or thing, to which 





tion as to the contents of the portmanteau. You or I ma' 
know all about the matter in either case, but others migh 
see the label, or hear the name, and l>e non** the better in 
formed. 

IW r Names. then, hue no ooiimitnlinn. and ,]«t ot* 
tion of each is just ono. For though the Smiths andJp^* 
of the world may be legion each has his own label, 

(iii) Sinooi.ak Aftn Gbxkral Names. — This loads ns or 
to notice a grammatical distinction introduced into logic at 11 
time when it was held to deal chiefly with language. T, r 
were classed into those that apply to only one object, whet: 
they were called Singular or Indiuidml, an.) those that 
apply to a class composed of a plurality of things. 

This is not a logical question at, all. A class may include 
any number, and there is no more reason to donv tin* 
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continued partition. We can think of any group, either as a 
unit by itself, or as forming part of a larger unit. Ho, each 
word can Iwj used in both the singular and the plural number. 
The important distinction is that between the collective and 
the distributive use of terms . 1 

In anothepmne, the collective name is a convenient abbrevi- 
ation for * all the members of the group.* Then they are the 
real subject of the judgement, and this should be indicated 
by the use in the proposition of a plural verb. 

The current disregard, of , distinctions of thought and 
language has of late years led to much neglect of mi\$ pro- 
tection against ambiguity. We read mi as 
1 The cabinet have decided so-and-so/ when I he decision wa.s 
evidently not that of the separate individuals but that of the 
whole body collectively. When in any meeting a decision is 
reached by a vote, such. sentences as ‘The committee are of 
such-and-such an opinion’ is not only misleading, bnt 
actually false, for the words jnean that all the members 
were of that opinion. ■ ; . y 

To take another example : ‘The class was examined’ 
means that the class was examined, and its work gauged, as 
a whole. But ‘ The class were examined ’ signifies that each 
member was tested individually, and that the results were 
estimated separately. Of course, an average could then be 
struck. But only in an unnatural sense can that be called 
‘ the work of the cl%ss/ for that phrase implies co-operation, 
and when “brother helps brother” each often rises to heights 
of intelligence which unaided he could not reach. 

(iv) Positive and Negative Teems.— -The most common 
mode of denial is by a negative proposition. Bnt, for ex^ 
animation of some of the formal relations of propositions, it 
is sometimes convenient to transfer the ‘ not ’ from the 
copula to the predicate, and thus obtain a proposition, 
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affirmative m form, though retaining its negative meaning. 
Thus, S j is not | P may to written S | is j /?o/-P, ami 
this new symbolic form may be substituted for the origin;* 1 
one whenever it is more convenient. It has no significance 
beyond facilitating the manipulation of symbols The re- 
translation of the symbols into real terms will not: be 
affected. 

The importance of certain qualities, and their frequent 
absence, have together led to the use of pairs of forms one 
of which is formed from the other by the addition of a 
negative prefix or suffix; as, equal, unequal; happy, un- 
happy ; honest, dishonest ; joyful, joyless, 

A little examination shows that there is not a uniform 
■relation between these. 4 Equal’ and ‘ unequal ’ leave no 
place for an intermediary: they exactly fulfil the conditions 
of the Principle of Excluded Middle, But between the 
, members of many such pairs there are intermediate possb 
Abilities. We cannot conclude that because, a man is not 
happy he is unhappy ; for between those terms are states of 
m i n d which we . sh ould ' not call by either name, 

Most negative terms in common use have gradually ac- 
quired a greater or less amount of positive meaning; *\g. 
f unhappy ’ implies not merely absence of happiness but 
presence of some actual misery. We often have series of 
terms which more or leas inadequately express the continu- 
ous way in which one experience shades off into ite opposite, 
[As between black and white there are innumerable shades of 
grey, so between ecstatic, happiness and the most abject 
misery there are innumerable gradations. Each of m deter- 
mines for himself where the positive 4 happy ’ and the 
positive 4 unhappy * begin, and we do not always decide it in 
the same. way. Nor can we always be sure on which side the 
dividing line we should place our actual state. 

■ We must, then, he careful to guard against the assump- 
tion that the 'negative ’ terms of every-day use have onlv a 
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negative meaning. When we want to apply the Principle of 
Excluded Middle we should make a formal negative 'by pre- 
fixing 4 non- * or * not* 1 to the positive term ; or, better still, 
perform all such operations with symbols. 

/ (v) Abstract and Concrete Names. — The traditional 

distinction between Concrete Names, or those which denote 
things, and Abstract Names, or those which refer to qualities 
considered apart from things, is of purely linguistic import. 
Adjectives, such as * strong,’ * wised are names of all things 
which possess those qualities ; but the abstract names 
* strength/ 4 wisdom/ refer to ideas in our minds which we 
have formed from comparing strong and,. wise acts in con- 
trast with weak and foolish ones, -. 7 ' . 

The distinction not only has no logical value, but is mislead- 
ing, for if obscures the important fact that, as all thought 
analyses experience, all thought is abstract. .The distinction 
between what is concrete and what is abstract is this: the 
concrete is the fact in all its complexity ; the abstract is any 
aspect of that fact.) For the fact as a whole we have artistic 
or moral appreciation ; but immediately we set ourselves to 
try to understand it we have to fix our attention first on one 
element or aspect, then on another. Thus, every act of 
thought — that is, every judgement — is abstract in a lower or 
higher degree. Abstraction is not a single dealing with fact. 
The deeper we probe into its nature, the more abstract our 
thought becomes ; that is, the further it is from its starting- 
point in the concrete fact. 

For instance, such a judgement as ‘ William the Conqueror 
was the first Norman king of England ’ is but a small step 
from the concrete. But in that it states only one aspect of 
William’s life, it shows the beginning of abstraction. 

Similarly, 4 The sun is very warm’ expresses something 
which we directly experience. But it is only a part of the 
experience. The sun is also seen to be bright, to be in a 

/*} nO ..-it a w<\y*£ a? +1ia olrTr a+a A IT 'fArCfljf.Jlill* TWlllrift A 



coaereta fact; but every judgment *u..« 
statement of one of it« aspects. Tie proc 
advances till we form judgements abet 
aspects of all matter as attraction. 

The consideration of all this is of value 

knowledge, but it has no bearing „„ the , 

euce, and so, even this true and imp, .nan 
not properly belong to logic. 

/ (viyAnSOMJTK AlfD Rkutivk A 
liVawm one which does not imply any 
1,U1 : a -Behtffra Mam,; is one which d 

£g?j! % ‘ fatll,?^, implies ‘child’; 
lend ; foe implies ‘ foe.’ 

Tins traditional distinction also m one 

eTt c T; w e wili oulj no(e « t 

1 ***£ froui both ends, the pass;,, 
statement to the other is not an inference ,, 
merely a change in form of statement. ' Th 
Prince of Wales is the sou of the king ( f 

? Udle " ; 11 « the same fact mprm 
Dative term. The difference is rhetoric 

r hB out the P°mt of View WO wish to etnpl 

Seduction to Normal Form. 
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presenting a system of thought, and our task is, through 
examination of the relations of the former to discover those 
of (iio latter. The practice is, thus, a very profitable one, in 
that it insensibly builds up a critical attitude towards speech, 
and a demand that its expression of thought shall by clear 
and precise. The power to see exactly what a statement 
really asserts, when stripped of the adornments with which 
rhetoric may have decked it, is the first qualification for clear 
thought, and consequently the first step in the practical study 
of logic. We strongly urge the reader to give time and care 
to reducing statements gathered from books and newspapers 
to this bare form, which brings into the clear light of day 
exactly what, assertion is made. , 1 ■ 

(ii) Rules. — like all analysis, that of sentences should 
he conducted methodically, and should be exhaustive. The 
following rules of procedure may profitably be followed — 

(1) Find the subject ; i.e. the nucleus of the thought. - 

(2) Determine whether the judgement is universal or par- 
ticular. ! 

(3) Separate copula from predicate ; i.e. if the predication 
j is ’ made by any verb other than ‘ is ’ or ‘ are,’ change it into 
; an equivalent phrase beginning with one or other of those 

words. The rest of that phrase is the predicate. 

(4) Determine whether the judgement is affirmative or 
negative. 

(5) Determine thq universe of discourse, so as to fix the 
limits of the assertion. 

(iii) Examples. — We will now analyse a few typical ex- 
amples, as to see a thing done is more profitable in sugges- 
tion than merely to be told how it should be done. 

(a) ‘ Happy is the land that has no history.’' 

The sentence is rhetorically inverted, and (1) the subject 
is ‘The land . . . history.’ The relation is assumed to be 
general, so (2) the judgement is uuiversal : we write ‘ Every 
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land.’ (4) The judgement is affirmative, and (5) the uni- 
verse is ' land,’ The formal statement is 

‘ Every land that has no history j is j a happy ( land!.’ 

(6) ‘ All is not gold that glitter#.* 

(1) The natural order is the Shakespearean ‘All that 
glitters is not gold.’ (2) The apparently universal diameter 
of the proposition is rhetorical j tho real rt *, )0H ; H to 
‘rfomo glittering things,’ which are (4) denied to lw gold. 
TO The universe is * things,' Result — 

* ® olno glittering thiugs j are not j golden {things].’ 

(c) ‘ None of tho audience failed to am tho point.’ * 

At first sight the judgement looks negative, but there are 
two negations in the meaning which really neutralise each 
other. The negative form is, then, only rhetorical, and the 
plain judgement is ‘Every member of the audience saw tho 
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But the tmion odds strength, and it may well be that this 
very union w the subject about which the assertion is made 
Only the context could definitely determine this, but taking 
tins as the meaning, (2) the quality is universal, for the 
relation w given as a general one. (3) The predicate as 
given is changed into ‘ is a proof of discontent,.’ (5) The 
universe is ‘ events having probative force.’ Result— 

Every instance of both theory and practice | is | [an event I 
proving discontent,’ 

(/) ‘Neither force nor flattery can alter my d 
( '’ } The universe is ‘ means of altering my decis 
judgement is <2) universal, and (4) negative, 
predicate is changed into ‘ is capable of altering m 

‘No [means included in] force and flattery | is [ 
of] altering my decision.’ * 

(s) ‘ None but the brave deserve the fair 
(h) ‘ Only the brave deserve the fair.’ 

The difference is wholly rhetorical. The questic 
as to who are worthy of the fair ; the answer is 
brave.’ (1) The subject, therefore, is 1 persons wo: 
fair. (2) As indicated by ‘none ’ the quantity is 
(4) In (y ) the negation is neutralised by ‘ but ’ j 


a means 
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(1) The assertion in about a type of man ; the sentence m 
inverted for the sake of rhetorical emplnum (2) If is uni* 
versa!, m in shown by the exclusive ‘ nothing; Cl) * Nothin® 
» . * than ’ can be changed into ‘in a |«*mm wnrthv of the 
greatest possible contempt; (4) The judgement is aflinna- 
tire, (5) The universe is * jtohu,’ Hewn It ~~ 

* Every man . , . Appetites j it | [a person j 4 , worthy , ■ , 
contempt; 

(j) * The man that is no! provided for to-morrow cannot 
.'/enjoy.-, to-day ; 

(1) The subject is 4 man unprovided for to-morrow.' (2) The 
judgement states,*! universal relation, and so the negative in 
‘cannot; becomes 4 no’ hk the sign of rjuantifv. (d) 4 Can 
en J°J ' becomes ‘is able to enjoy; (4) The judgement h 
negative, (/>) The universe is * men; Komi If — 
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implied, and (4) negative. (5) The universe is ‘means of 
national sniety. j.Vsnlt — 

‘ No religious . . . trifling j are | [means to our national] 

; safety.*' '.y. y/ v 

(/) ‘ Promises, like piecrusts, are made to be broken.’ 

(ni) ‘ Trespassers will be prosecuted.’ 

(”) ‘ Astrology makes the stars a cause or sign of 
jealousy.’ (Burton.) 

(o) Light-angled triangles are inscribable in semi- 
circles.’ 

file chief question raised by each is whether the judge- 
ment is universal or particular, for no sign of quantity is 
given. The decision must depend upon whether the relation 
between the predicate and the subject is universal and 
necessary i 

In (nj and (a) this is so, for 

(n) interpretation of the influence of the stars on human 
life was of the essence of astrology ; and 

. » eom ^trical relation can be proved necessary by 

rigid reasoning. 17 J 

Each of these judgements is, therefore, generic, 1 and the 
formal statements are — ■ 

(») ‘All astrology | is | [a pseudo- science which] makes 
the stars . . . jealousy.’ J 

(o) ‘Every right-angled triangle | is ‘| iflscribable in a 

semi-circle. V 

But, m (J) and (m) there is no such necessary relation, but 
only occasional and accidental ones. Those judgements are 
therefore, particular. 

(Z) The breaking of promises is not implied in the making 
of them but experience teaches that the one sometimes 
follows the other. The formal statement is 

‘ Some promises | are j [engagements] made to be broken.’ 

1 Bee p. 45. 
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(m) The familiar statement alioui trespassers h really an 
abbreviated way of stating that trespassers are liable to 
prosecution. The reference is to a system of law, ami in 
that, it may be true that * All trespasser* are liable to prose- 
cation . 4 But as a statement of the risk incurred bv indi- 
vidual trespassers it can only be regarded as pan km far. For, 
obviously, only those JmmA trespassing can be prosecuted, 
and it is well known that legal action does not always follow 
discovery. It may, then, lx* stated— 

' * Borne trespassers are [arsons who will be prosecuted/ 
which is the formal categorical expression of the modal 
proposition ‘Any trespasser may be prosecuted*’ 

(p) * Few boys are fond, of study . 1 

This definitely excludes an indefinite rnnnW of boys from 
those who like study. Bo the normal form is 

‘ Some; boys are not fond of study . 4 

(b) ‘ A few boys are fond of study . 1 

Here, on the other hand, the positive assertion is, made of 
an indefinite number of boys. So the normal form in 

4 Some boys am fond of study/ 


CHAPTER V, 



■ FORMAL RELATIONS OP PROPOSITIONS* 

I* delations between Categorical Propositions, 

Suppose you asserted * All books on logic' are dull.’ How 
eouid I convince you that you were wrong P To contradict 
you hi words would appear rude, and at best would only show 
that my opinion was at variance with yours. But if I could 
produce a single treatise on the contemned subject which 
you could not call dull I should have contradicted you in fact* 
Then, suppose I were able to show several more, among the 
many thousands of books on logic which have been written, to 
which the epithet could not reasonably be applied, you, as a 
just person, would he led to admit that * Some books on logic 
a, re not dull/ If, however, in my enthusiasm I were bold 
enough to meet your first wholesale condemnation by the 
equally comprehensive assertion ‘No books on logic are dull’ 
your tusk of convicting me of error would, I fear, not be a 
difficult one. Soon the incontrovertible evidence you would 
advance would compel me to acknowledge that 4 Some books 
on logic are dull*’ 

(i) Contradiction. — Examination of this example shows 
that all four of the forms in which categorical judgements 
can be expressed have been used, and that they divide into 
two sets, each consisting of two propositions which exactly 
exemplify the Principles of Contradiction and Excluded Mid- 
dle, in that if either be true the other must be false, and if 
either be false the other must be true. Such a relation is 
called Contradiction . It will be noted that in each pair of 
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contradictories the two propositions differ both in quality 
and in quantity ; so that they have the greatest, possible 
amount of formal unlikeness, Contradiction, then, holds 
between a universal proposition of one quality and the par- 
ticular proposition of the opposite- quality. 

Of course, the reference of both the terms must be identical 
- in the two propositions : there is no contradiction 1 >etween 1 All 
books on logic are dull * and * Some novels are not dull.’ Tim 
contradiction exists when the* some ’of the particular pro- 
position is identically the same as an indefinite part of the 
* all * in the universal proposition, so that of the sa-nie objects 
the assertion and the denial of dullness are simultaneously 
made. Then, of necessity, one must be false, the other true, 
Nor would there be any contradiction were ‘ dull ’ in the 
one proposition to refer to an intellectual quality, and in the 
other to the colour of the binding. The dullest book in either 
sense may be far removed from dullness in the other, 

(ii) Contrariety. — In the next place, we see from the 
example that, though it was likely to lie comparatively easy 
to contradict— or disprove the truth of— either of the uni- 
versal propositions, it would bo a very different thing to 
establish the truth of the other universal. Any universal is 
overthrown by a single contradictory instance. So it holds 
its place by a very precarious tenure, unless no such instances 
can possibly exist, and that is only when the universal pro- 
position expresses a generic judgement, 1 * 

In all other cases, where the * every * is really limited to the 
range of one’s own experience and the testimony of trust- 
worthy witnesses, the finding of an adverse instance is not 
unthinkable. That * all swans are white’ long stated an un- 
contradicted experience. When Australia was discovered 
there were found birds of the same species, but of a black 
colour. Had they been given a different name, the old uni- 
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versa] judgement of experience would still have been true 
Bu£ as they were classed as ‘swans’ that judgement in its 
unlimited form was overthrown, though ‘All swans of 

European and Asiatic origin are white ’ might still be main- 
tamed. ° « 

Two universal judgements, then, one affirmative, the other 
nega ne, leieiring to identically the same matter, make asser- 
tions as far removed from each other in fact as is possible. 
Iliej are, therefore, called Contraries. 

If either be true the other must he false ; but to prove 

that one is false does not at all establisli the truth of the 
other. Both may be equally false ; as is, indeed, very often 
the case with judgements simply based on experience. Many 
people both generalise rashly, and imagine that the wider 
the range of an assertion the greater is its strength. Con- 
sequently, many results of experience, that if expressed in 
particular propositions would be incontrovertibly true, are put 
m the universal form, which, as we have seen, is much more 
easily disproved. 

Contrary judgements, then, are not so closely related as are 
contradictories. They differ in the relation of quality only 
not m that of quantity. So the inference from the truth of 
one to the falsity of the other cannot be reversed. The 
opposition between them is not so complete in form as with 
contradictories, though they are further apart in fact. The 
i rmciple of Contradiction is exemplified, but not that of 
Excluded Middle. 

(ni) SubaXjTjebn'ation. — W e may now examine the relations 
between propositions differing only in quantity; that is, be- 
tween a universal and a particular, referring to exactly the 
same matter, when both are affirmative or both are negative. 

. the relations are o£ quantity only they will hold equally 
m affirmative and m negative pairs. It is obvious that if ‘ All 
books on logic are dull ’ be true, the indefinite ‘ Some books 
on logic are dull ’ must he true also ; for the ‘ some hooks ’ are 
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included in the * all books,* It is equally clear that if the 
particular proposition cannot be truly asserted, still less can 
the universal be affirmed. 

On the other hand, though dullness nmy be truly asserted 
of 4 some * it cannot -be assumed that it will hold of all. In 
the 4 all* may be included two kinds— those that are, and 
'those that are not, dull It follows from this that the 
assurance of the truth of the particular proposition gives us 
no ground for asserting the universal The aim of thought 
is to advance from indefinite particular assertions to definite 
universal judgements, but this often involves limiting the 
range of the subject, as in the ease of the judgement about 
the colour of swans, 

. Gathering together the results, we see that (1) the truth 

of the universal involves the truth of its subaltern -i.e. of 

the particular of the same quality ; (2) the falsity of the par- 
ticular involves the falsity of the universal of the same 
quality. 

(iv) Subcontrariety. — I t only remains to consider the 
relations between particulars of opposite qualities referring 
to identically the same matter. As each is quite indefinite in 
the range of its application, both may te* true together. 
Some books on logic may be dull, and others not dull But 
both propositions cannot be fake, for then there could be no 
books on logic in existence, and so neither form of words 
would be a real proposition, as it would not express either an 
actual or a possible judgement. 

(v) Symbolic Expression.— I t is a convenient saving of 
time and space to use symbols to represent the kinds of 
propositions. Traditionally, the first two vowels of the Latin 
affirm) have long represented the affirmative, and the two 
vowels of nego the negative, propositions. So 

For All S's are P we write A. For No S fa P we write B. 
For Some Ns are P we write I. For Some S'* are not P we 

write 0. 
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(vi) Summary. — -We may sum up — 

A ami O : E and 1 : pairs of contradictories, la each pair 
truth of either member involves falsify of the ether; 
and. falsity of either involves truth of the other. One 
must be true, the. other false. 

A and £ : contraries. Truth of either involves falsity of 
the other. But' both may be false, 

A and I; E and O ; pairs in which the particular is 
subaltern to the universal. Truth of universal in- 
volves truth of particular; falsity of particular in- 
volves falsity of universal. But the converse in- 
ferences do not hold. 

I and O : subcontrary relation. Both may bo true; both 
cannot lx* false. 

Or, more generally ; 44 The affirmation ' of a universal pro- 
position, and the denial of a particular one, enable us to 
affirm or deny all the other three; but the denial of a 
universal proposition, and the affirmation of a particular one, 
leave us unable to affirm or deny two of the others /’ 5 

(via) Opposition of Singular Propositions, —The re- 
lations we have considered hold between propositions in 
which the subject is a general term used distributive])’, 
When the subject is a singular term, or, what has the same 
force, a general term used collectively, the distinctions of 
quantity are absent, and there is possible only the affirmation 
and denial of the same fact. The Contrary is, as it were, 
absorbed into the contradictory. Hence the importance of 
distinguishing carefully lie tween these two possible uses of 
the same term. "■/ ; , y:/ 

* All the present taxes (together) are impossible as per- 
manent means of raising revenue* does not mean that not 
one of them can be retained, but that they cannot lie retained 

in "the whole mass. It 'is, therefore, not contradicted by 

f y.- ;-V/ 'V'/y CL ; v/.I /' : 

1 . 1 De Morgan : First Fotmm of Logie, p. & 
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‘ S ° me " f thfe P re * ut taxes are not impossible as permanent 

t r ,UU<;; ^ * " iD *> -/ineompatnrXit! 

timt^ H ‘‘ , '"‘ A '!‘ t 1 taWS ’ 58 C01,HiJered wone burden on 
" Z - ; U1 ' . ha *- before, the force of a singular 

a io, 1 • I " If '’ V deU - vin ^ that whole mass of 

taxat.on .s insupportable ; that is, by asserting that ‘All the 

,r< -'’ il! " r) are *“' 1 hujcosihle as permanent 
■ means oi revenue. 

Kela tions between Hypothetical Propositions. 

\‘ lU '" J b *' pothetical propositions corresponding to 

onno iti‘ T® r^ g ° riCal P ro P ositioil > «*» relation of 
• Id » , ? “ U ;lPpI ‘f t0 thein ‘ He ^ too, contradiction 

luilter , r ' ‘ V : "T ‘ f m ° St im P 01 ’tant relations, and 
f" 11 '\ ot value 01 % so far as the particular 
suggests the search for the universal. * 

of *:$?>”* T *° r ®P resent tlje categorical propositions 
4 . , both antecedent and consequent consist, as ■ ‘ If 

us anything (X), | it is the impossibility 
svri f P “f blockades (T) : we may write the four forms 
symbolically, using : y : to mean ‘is equivalent to 

Pari’ Aff r =' tv Tf r ’■ *”**’ ^ T * ? llBays true ' 

JT /' XT * v— : If 2E is true , Y i« sometimes true 

p m J\f ( f E) : ^ X ^ T * wwr *rw. 

ai eg. (.— O) : //JX n true, then, Y /&* sometimes not true . 

3. Relations between Disjunctive Propositions. * ^ 

All disjunctive propositions are affirmative, for they assert 
tUa-t a choice of predications exists. But they may differ in 
quantity, and may thus correspond to the categorical A and 
torms. ^ The square of opposition may then be completed 
by propositions contradictory and contrary to A. 

1 Sydney Smith : Peter Plyniley’s Letters, Let. 7. 
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For example, we may have as the original propositions 
(A) ‘Every l«il<l man either wears a, win or easily 
catciies-oold.’ 

(I) 4 Some bald men either wear w iga or easily catch cold. 1 

The contradictory of the former k * Borne bald u* u »••>; u r 
wear wigs nor catch cold easily’ (O), and its contrary 4 No 
bald men either wear wigs or catch cold easily ' (35). 

But neither of these propositions is disjunctive, for to 
deny an alternative is not to offer another one, 

' 4. Distribution of Terms. 

Each of the? four normal types of categorical proposition 
makes it clear whether the subject refers explicitly to every- 
thing that 'bears the name, or whether the extent of the 
reference is indeterminate. No corresponding sign of quan- 
tify is affixed to the predicate, because it directly names 
qualities, and only indirectly the things which possess them. 
Nevertheless, the predicate," as well as the subject, has 
denotation. Indeed, we have wren that determination of the 
universe of discourse involves reference to the denotation of 
both terms. 

Let us, then, consider what the normal types of proposition 
imply, hij their mere form, as to the scope of the application 
of their predicates. 

No inference from outside knowledge of the actual appli* 
; cation of the terms of any special proposition taken as an 
example is here to the point. The question is not to what 
any one judgement may, in point of fact, refer, but to what 
every proposition of that form must refer. Only on this 
basis can we legitimately substitute one form of proposition 
for another, as being formally implied by it ; and to do this 
is often convenient, 

As the terms' * universal ’ and * particular 1 are applied to 
propositions, it would be confusing to speak of universal and 
particular terms. So, dutrihded and undistributed are 
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traditionally nml instead. The choice is not a happy one, 
for confusion may arise between a distributed term — i.e. one 
used in the whole range of its application, and a term used 
distributively — i.e. as opposed, to collectively. 1 Care must 
be taken to keep these clearly distinguished. 

As the distribution of the subject cannot affect that of the 
predicate, there are only two cases to consider — the affirm- 
ative and negative forms of .proposition. 

In the affirmative, to assert that All — or Some—S's are P 
means that P can be asserted of them, but leaves it quite 
open whether P can also be affirmed of other things. In 
other words, the All — or Some — of the things known by the 
name S are to be found among the things known as P. 
That is to say, the whole, or part, of the class 5 is included 
in the class P, but whether it wholly fills that class, or leaves 
a not-S surplus, is left an open question. 

In 4 All thinking is hard work ’ the forms of hard work are 
not confined to thinking. In 1 All triangles are three-sided 
figures 1 the two classes are identical in fact. In 4 Some 
persons are logicians’ our knowledge of the matter may 
suggest that all logicians may in fact be included among the 
4 some persons.’ But for 4 persons ’ substitute 4 Members of 
Parliament/ and the suggestion is quite otherwise. 

We have given these examples, therefore, not to illustrate 
the rule of distribution, but as indications of the facility 
with which material examples may put us off the scent when 
we are limiting for a formal law ; that is, a law which holds 
in every case of that form, because it results from the form 
alone. 

Formally, then, in every affirmative proposition the predi- 
cate is undistributed : the implicit sign of quantity is 4 some.’ 

On the other hand, in a negative proposition the exclusion 
asserted must be total, or it is not exclusion at all. Jones is 
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Bot precluded from playing football by being excluded front 
the first team, but only when he in ex elm led from all the 
teams. ‘No pigs fly’ denies to pigs memlierslijp of till the 
classes of things that have the power of (light, not merely of 
some- of them. 

Thus, in a negative proposition the things referred to by 

the subject term — however many they may Iw? --are shut out 

from the whole denotation of the predicate term, That is to 
say, in every negative proposition the predicate is distributed : 
the implicit sign of quantity is * All/ 

To sum up the whole matter- of 'distribution- — 

I Universal propositions have diet riba led subjects, 

I Nepal it* propositions have di> ti> / ? -i ,*/< //, 

■Combining these — 

E propositions distribute both subject, and predicate. 

I A ■■■;';.? :' : -.-'.n*ifcher' ; 8ubject nor predicate. 

Q ►i , * », „ ;■ the predicate. 

A , ,»■ ■ ; the subject, 

■>. Formal Eductions of Implication. 

(i) Pkincipi.e, We are now in a, position to consider 
what Oilier pn , - t i ms..! four typical forms arnfornmlly 
implied by each of them. The drawing out of those implica- 
tions is called E/ludum. ' , 

It is valuable for two purposes : it rtiakes the full force of 
each form of assertion more apparent ; and it allows of the 
substitution of one form for another, which is as convenient 
in logical as in algebraic reasoning. 

the. general principle is self-evident: “If a proposition 
assert agreement or disagreement, any other proposition 
which asserts the same, to the same extent and no further, 
must be a legitimate consequence.” 1 


F0BMA.li RELATIONS .OF . PROPOSITIONS. 


7 if 


T. he 5 allac { *° avoid is that of extending the range of 
application of the original proposition. " 

, ( f } changing the quality of b,,ik copula 

. and predicate of any given proposition w obtain an exactly 
equivalent proposition of formally different quality. Tin's {» 

Tliere is no interchange of terms, and the quantity of the 
proposition is unaffected. Thus, each of the universal propo- 
sitions, A and £, can be obverted into the other; and the 
same is true of the particular propositions, I and O. Ob- 
version is a mutual process, and in no case is there any loss 
in the range of application in the obverse. proposition. “ 

As examples we may take — 

Obverses of each other I ^ unjust laws arl opposed. 

No unjust laws arf unopposed. 
Obverses of each other j ^ Some surgeons areJvveU-paid. 

° S ° me 8Ur S eoils a re* ncli ll-na.id 
(hi) Conversion.— The question naturally suggels itself • 

C„„ the toe. Of . p„ po , itiott ietohiged.T totp 

*■* * •* preai “ t9 ? *«* * » 

J^X.**** 1 " ° f P" di “ te “«"> ™to the 
question as m the converse proposition that term must be 

S *M s tl 6 t gn p! f qUa “ tity Wlien ifc is made th * subject. 

quahty, so we have only to remember that in £ propositions 
■)oth terms are distributed, and in I propositions both are 
undistributed, to see that interchange of terms in the e 

SKSE* wi “ not l °“ 1 ‘ “• - *• — 

To say that S is set apart from every P is exactly the same 

then ‘Ztl P V Bt apart fr ° m eT6rj S ' If ‘ % ’ 

then Nothing with power of flight is a pig.’ 8 J 

With I it is obvious that 8 and P are but different name 



of the same objects. However few or many tin* 6 Smiw S'* * 
may be, they are the same individuals m the P' s to which 
they are equated. If some boys are idle evidently there are 
some idle people who are those very same boys. There is 
only a change of name, so that no fresh light is thrown on the 
matter of the judgement. 

I* and I proposition*, then* can he formally converted simply . 

(h) O Propositions.— The subject is undistributed, and, 
therefore, cannot be made the predicate of a negative propo- 
sition. All the four forms of proposition with P as subject 
and S as predicate are compatible with 4 Borne 5b are not P * ; 
the terms symbolised by 5 and P being, of course,, kept 
identical For example, each of the following lines contains 
two quite compatible propositions — . 

Borne boys are not idle and AH idlers are boys. 

Borne boys are not idle and No idlers are boys. 

Borne boys are not idle and .Some idlers are boys. 

Borne boys dte not idle and Some idlers am not boys, 

O propositions, then , are formally immveii-Me, 

(c) A Propositions.— Ip an A proposition the predicate 1 
undistributed. Hence, when it is made the subject of the 
converse proposition that proposition can only be p&rticMai 
So A converts to 1, 

The original proposition— or convert end— and its converse 
are not, as they are in the case ofrB and I propositions* 
reciprocals, or exact equivalents. Thm,pmwm?m is particular, 
and, therefore, affirms less than tie universal from 'which it 
is derived. We cannot get back to where we started from 
by again converting the converse. 

This conversion is technically said to be % limitation, or 
per maidens* Obviously, it cannot bring out a new aspect of 
the original judgement. Its sole use is as a permissible step 
in certain formal processes. 

* A propositions, then, are formally converted by limitation* 
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§ (d) Summary. 

. E and I propositions can be formally converted simply. 
A propositions can be formally converted by limitation. 
° propositions cannot be formally converted. 

(e) Fallacy of the Consequent— The fact that A propo 

faZTl r: erted Simply gives °PP<mtunity foi 

fallacy of which not a few folk avail themselves 

J]?7V- T rr Wr ° te: “ TIle writer daims that the 
btudy ol logic helps people to acquire skill in thinking? 

Does he not see that this is contradicted by daily experienced 
distil “? f , mea — man y men, perhaps— -who are 

»5S logiS” P ° W “ °' th0USht - tl, “ Sh “"V *“™ 

„ “ Tl ' ue > my friend,” the contemned logician would reply 
we do know such men ; but-dare I even hint it ?_yo U ’ 
here give no proof that you are one of them. For to sav 

** st " ay 0t l0 « ic “ » deal" thinking is 1 7o 

means to deny the possibility of other roads. One may 
grant that all logicians are critical without committing one! 
self to the assertion that all critics are logical.” 

-Rhetorical language hides the fallacy, and it is often 
committed unintentionally. People reason badly with the 
best intentions. But good intentions avail nothing at the 
bap of logic, however pertinent they may be at that of ethics. 

Xtie formal fallacy consists in this : In the A proposition 
the predicate is undistributed ; if we simply interchange the 
terms we mami it distributed; then the new assertion passes 
beyond the limit of that from which we claim to derive it. 
iiiiiSy we break the rule of eduction. 

We have no right to infer from ‘All statesmen are poli- 
ticians that All politicians are statesmen.’ As well educe 
,f°“ If/ 1 . Members . of Parliament are 'paid £400 a year ’ 
that All who are paid 4400 a year are Members of Parlia- 
ment. ■ 


‘ \iV * w 
, ? 1 ' 
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This mode of falling into error Aristotle named the 
Fallacy of the Consequent ♦ He wrote: “if B follows from A 
we imagine that A must follow' from B, . . , because ‘rain 
wets the ground, wetness of: the ground is supposed a proof 
of rain, . . , This does not follow, . . , Because every man 
in a fever is hot it does not follow that every* man who is hot 
is in a fever /* 1 

These examples would be more appropriately expressed in 
hypothetical propositions : ‘ If it mins the ground is wet,*; 
1 If a man has a fever he- is hot/ But rain is not the only 
possible origin of wetness of ground, nor is fever the only 
cause of over-heated blood. 

So that to regard a hypothetical proposition as implying a 
reciprocal hypothetical proposition, and an A proposition as 
justifying its reciprocal, or simple converse, are errors of the 
same kind. .Both are fallacies- of the Consequent, 

(iv) Contraposition . — We may perform both diversion 
and conversion in the order in which we have considered them, 
that is, first divert the original proposition, and then convert 
the obverse thus obtained. This double process is called 
Contraposition, or Conversion by Contraposition ; or, less ap- 
propriately, Conversion by Negation, 

We may then take a further step and obvert the contra- 
positive. We thus reach a proposition of the same quality 
as that from which we set out, but with the negative of the 
original predicate as subject, and the negative of the original 
subject as predicate. * 

’ f ' Sterling with 

A, the obverse is E, which converts to E {confcruf wsitive), 

, ;K' i®# : »* »» A, ,, ,» ■ X { ,, ■ )« 

O. n „ I, > „ „ If „ ). 

' . ; X, 3j »» 0, which cannot be converted (no contrapo&i* 

tive). 

This shows that the process yields most satisfactory results 

l jSophulki Memhh eh. 5, 
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when applied to A propositions, for then there is no diminu 
ion m the range of the reference. In the contraposition of 

sec nd Srtl tT ter i'***™* » 

• is but l ? ’■ i 0nd ste P 111 tbe contraposition of O 
is but an msigniheant verbal change. U 

We will, then, work out the process fn,- ^ a 
t^n and leave the reader to re aj 

and O propositions. We may take as examples ‘ All unLt 
hiws are opposed’ (A), « No unjust laws are unopposed™ E 

and Some surgeons are not ill-paid ’ (O). 1P ^ ’ 

Original proposition : A : All unjust laws are opposed • 
w nehobvertsto E: No unjust laws are unopposed - 
winch converts to E: No unopposed laws are S just;’ 

winch is the contrapositive of the original proposition 

'roni such an example we see that contraposition of a 

Z£ S i,hM > *£ M * « 

sulUte - Pnis often appears yet more cWlv 

In the' e?° TT “ itS e< 5 uivale nt obverted fori, 0 
in tlic ciuiiiiplo before ns fh i « < ah n 

i“‘: A .uigM tzjsz 

Zrl!7r°? i* lmnself to ttk 

way. J lle “ i lld S ement stated in another 

sion°is W thi7l f ° UU<1 ^ °- ie Value of obversi <® and conver- 
contraposiUon. 0 ^ "* ^ P-cess of 

fo,.«2i L - IPL r CA I- I0NS °* Hw °™ E tical Propositions -The 
^ T ° f ^’Pothetical propositions may be 

educed m a similar way, using the same forms as in Omo 

leave the reader to work out the others for hi ™ ™ P * “ d 
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First, symbolically—' 

Original proposition : If X is t rue, f lien always IT is true; 
which diverts to If X is into, then never T m false * 
which converts to If T is false, then never X is i rue ; 
or in obvertcd form ' If Y is fake, then always X is fake. 

Taking the same steps with a material example— 

. If taxation is just, every subject always pays a fair share ; 

If taxation, is just, a subject never /pays an unfair share ; 

If any subject ever pays, an unfair share, the taxation is not just ; 
If any subject ever pays an unfair share, the taxation is unjust. 

6, Rhetorical Equivalents, 

(i) Varieties of Expression. — The processes we have 
considered are the formal modes. in which we find what other 
propositions of the four typical forms can be educed, from 
each of them, attention being' concentrated on. the denotation 
of their terms. It was pointed out at the beginning of the 
last chapter that the reduction of the multitudinous state- 
ments of ordinary speech to these typical forms is a mere 
matter of convenience ; . for purposes of formal inference. 
Logic makes no such absurd claim as that in accurate think- 
ing people should be limited to such bare forma of expres- 
sion, Nor does it assert that the formal modes of educing 
implications are the only ones we actually and legitimately 
use. 

A judgement can always be expressed in a variety of ways. 
We can say 4 The curfew tolls the knell of parting day/ or 
* The passing of the day is marked by the tolling of the cur- 
few/ or * The curfew is heard at the close of day/ or 1 The 
day does not pass without the tolling of the curfew/ or 
4 Until thes, curfew is rung the day has not closed 5 ; and, 
doubtless, the reader can find other equivalent forms. 

If we would substitute one such form for another we must 
make sure that they make exactly the same assertion. Their 



formal relations of pi 

differences of form carry difference 
standpoint, so that one would natural 
thought, anot her in another. Each w< 

. answer a different question. * What 
curfew ? ’ ‘ What shows when day 

each expresses the same fact— that a hell is 
that the day lias reached sunset. 

When statements are < 
tute one for the other. ' 
similar to that of fall 
quent— the unjustified exte 
the original proposition. ' 
obeyed : whatever the change of 
increase of the range 

(ii) Reciprocal Propositions. — 
the normal forms of proposition used in 
have found that conversion is a process of limited applica- 
tion. W e can get no formal converse of a particular negative 
proposition, and when we convert a universal affirmative 
proposition we have to sacrifice its universal character. 
Jnly m the case of universal negative and particular affirma- 
tive propositions does formal conversion yield a true re- 
ciprocal— that is, a proposition exactly equivalent to the 
original one— and then, especially with particular affirmative 
propositions, the process is a trivial verbal change. 

But when we free ourselves from the restrictions of these 
artificial forms we can find, for all the common statements of 
hie, reciprocals which are really different expressions of the 
judgement. Instead of saying ‘ All logicians are critical ’ we 
may say ‘ Critical power characterises all logicians ’ ■ for 
Some critics are confused thinkers’ we may substitute 
Ooiitused thmlang marks certain critics 5 ; for * Some clear 
thinkers have not studied logic ’ we may write * The study of 
logic is not the only way to become a clear thinker ’ • we 
may replace ‘No clear thinker could make such an ’ele- 


i oi emphasis and of 
y occur in one train of 
uld most appropriately 
s the meaning of the 
is ended ? ’ etc. But 
rung as a sign 

equivalent it is legitimate to substi- 
The danger to be guarded against is 
ling into the fallacy of the Conse- 
rnsion of the assertion made by 
The rule of eduction must be 
■ wording there must be no 
of application. 

-When we are limited to 
formal inference we 
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mentarv mistake 1 by ‘The making of such an elementary 
mistake is inconsistent with clear thinking/ 

Such variations show differences in line of approach i in 
the first of each pair of examples the person, ami in the 
second the attribute, is emphasised. Bid in each pair the 
same judgement is expressed in two equivalent forms, 

Similarly, in asserting an action we may bring into 
prominence either the agent or the object . ‘ Johnny threw a, 

stone and broke the window * and ‘The window was broken 
by a stone thrown by Johnny’ state the same fact from 
different standpoints. To say that in changing people's 
opinions the pen is mightier than the sword is to affirm that 
for that purpose the sword avails less than the pen. * The 
Chantry Acts led to the closing of a great many schools’ and 
* The closing of many schools was due to the Chantry Acts ’ 
are alternative forms of one assertion about the Ads of IMA 
and 1548. 

Even predications made with intransitive verbs may be 
made in reciprocal forms. 4 Queen Anne died in 1714/ 
‘Death overtook Queen Anne in 1714/ *Jn 1714 occurred 
the death of Queen Anne/ are alternative ways of stating 
the same fact. 

(ill) Comparison with "Formal Eductions.— S uch dif- 
ferences give richness’ to language. Which form of state- 
ment we use is determined by the stream of thought in 
which it occurs. All that lias gone dmfore leads up to if., 
and all that follows springs from it. The whole is directed 
towards a definite purpose, and has set out from a specific 
starting-point. All this determines the words in which each 
successive phase of the thought clothes itself. '• 

Clear apprehension of meaning, power of precise and 
varied speech, an$ a critical attitude towards verbal expres- 
sion, are at once the determinants of such changes, and the 
safeguards against fallacy in evolving one form from another. 
These are matters of personal Capacity, not of a general 
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method of procedure. They belong to the sphere of 
grammar and rhetoric, for they are questions of the correct 
and effective use of language. 

Logie accepts as valid all evolutions of implication in 
■wliich. the rule of eduction is not violated. Before any of 
them can be used in formal processes they have to be 
reduced .to one of the normal forms. But it is : only for ' use- : 
in such piocesses that such reduction is needed. The formal 
eductions are simply the determination of which of those 
forms can be legitimately substituted for another in formal 
reasoning. They must not be regarded as artificial limita- 
tions placed by logic either on thought or on expression. 



1. Characteristics of Methodical TMnkini 
(i) Examples. -I 
(ft) “ 1 She always 
brightening up, * ahv 
was only two years 
used to visit very much at our h 
know, Kate, ray dear, that 
afterward; 
of snow shoes 


■run> ini low mg passages— 
said poor Mrs. Niekleby, 
).iby. ] recollect, when she 
Id, that a gentleman who 
muse— Mr. Watkins, you 
your poor papa went bail for, who 
Is ran away to the United States, and sent us a pair 
with such an affectionate letter that it made 
your poor dear father cry for a week. You remember fhe 
letter V In which he said that lie was very sorry he couldn’t 
repay the fifty pounds just then, because his capital was all 
out at interest, and he was very busy making his fortune, but, 
that, he didn’t forgot you were his god-daughter, and he 
should take it very unkind if we didn’t buy you a silver coral 
and put it down to ins old account ? Dear me. yes, m y dear 
how stupid you are! and spoke so affectionately of the old' 
port wine that ho used to drink a bottle and a half of overv 
time he came. You must, remember. Kaie r 1 
(b) “I left my profession not because I had any fault to 
find with it, but because I would not lie a scandal to the 
order. Yon know yourself that I was forced into it bv 
interested guardians. My constitution was too weak to bear 
your rule. I had a passion for liter&tmv* T t 
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could 1)6 happy and useful as a man of letters. But to break 
t he vmv wa s held a crime, and I endeavoured to bear my misery 
My profession was a mistake. You will say that there was 
. _ the .rear of probation, and that I might have known my own 
mind. What can a boy of seventeen brought up on books 
know of his mind ? I was released. I was left to my own 
-1 t0 eboose such of life as would suit me, and I was 
lucky enough to find friends who saved me from falling into 
mischief. M 1 

(c) In tlie .fifteenth century “it is probable , . . that 
Latin, such as if was, was not unfamiliar to all The bailiff’s 
accounts are invariably written in it. That the monks and 
academics should universally employ Latin was intelligible 
enough ; but it is surely unreasonable to conclude that bailiff 
and lord, master and servant, should have agreed to record 
transactions of vital importance and minute detail in a 
tongue which neither of them understood, or either was 
ignorant, of. The likelihood that Latin was generally under- 
stood is further enforced by the frequency of political songs 
in Latin or m a maecaroni of Latin and English. Nor were 
these bailiffs men in any superior position. The bailifis of 
Cuxbam, father and son, from the days when Merton College 
became possessed of the estate to the time when the whole 
family perished in the plague and their chattels became the 
property of the lords of the manor, were serfs, and so de- 
scribed. ” 2 

■ 1 

(d) “ Is it proper to man to act for an end ? 

(E) Of the actions done by man, those alone are properly 
called human, which are proper to man as man. Now man 
differs from irrational creatures in this, that he is master of 
Ins own acts. Wherefore those acts alone are properly called 
human, whereof man is master. But man is master’ of his 

1 Erasmus : Letter to Fr. Semcthis (trans. by Froutle : Erasmus 
Lecfc. 9). 

= Thorold Rogers : Six Centuries of Work and Wages, oh. 6. 
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own acts by reason and will: hence free-will i<* said to he 
function, of will and rcamn. Those actions, therefore, are 
properly called hmmn, which proceed, from a, deliberate 'will 
Any other actions attributable to man mar indeed l M . 8 t v ] e d 
nd!mg man, but not properly *»««». arJioHt, since they 
are not of man as he is man. Now it is clear that all the 
actions that proceed from any power are caused by that 
power acting in reference to its object. But the object of 
the will is some end in the shape of good. Therefore all 
human actions must be for an end." 1 

(n) Purpose and Arrangement.- Even on cursory 
reading the first is seen to differ from all the others in the 
absence ot rational sequence. It wanders from the theme 
and it is only after more digressions that the point is reached 
that Mr. Watkins said “that you were one of the most 
astomshmg ehddren he ever saw.” Nor is the rambling 
ended, for this leads to the further reminiscence “ T know it 
was he who said so, because I recollect, as well IW if it was 
only yesterday, his borrowing twenty pounds of her poor 
dear papa the very moment afterwards." Everything that 

Hm re!f' Cke ? 7r i1 . !° ? y ‘ B con,aiml ’» sentence; 
the lent is entirely- beside the mark. 

In contrast with this, the thought in each of the other 

passages is worked out metrically. Every new statement 

adds support to the main thesis, and the effect of the whole 

~r;-- These nm aii f e , xampi8s ° f wdCTiy thi «king, 

whde the first is a specimen of desultory, unordered thought 
If may be a caricature, but we need only recall some of our 
recent conversations and reveries to lie convinced that at 
most it exaggerates features by no means uncommon. 

th ! ? St Chaiucteristica <* methodical 
ought are that it has a definite aim or purpose, and that it 

1 Sfc. Thomas Aquinas : Stinnna Theolook-a, II i nn ; 
by Fr. J. Riokaby: Aquinas Eihkm, vol. }., pp . j’J).' ‘ 
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works out that purpose in an orderly sequence of ideas. 
There is no wandering from the way, each fresh step follows 
from that which premies il and leads on to that which 

, follows it. Nothing is omitted which is necessary -to establish 
the conclusion, but, at the same time-, nothing is superfluous. 

We next note that in the first two passages a position is 
established by evidence drawn by memory from personal 
experience. Mrs. Nirklebv wishes to bring forward testi- 
mony to the exceptional nature of her daughter; Erasmus to 
justify his quitting the monastic life. In the other two 
passages the argument is impersonal. The evidence for the 
general knowledge of Latin in the fifteenth century is that of 
pertinent, historical facts ; that for the purposive character of 
human action is found in certain general considerations. 

.But, whatever the process by which a conclusion is estab- 
lished, it is' successful and convincing in the degree in which 
it is set out hi an orderly maimer. 

Methodical thought, then, proceeds straight to its goal, it 
marshals the evidence in the most effective way, so that the 
idea grows continuously clearer, and the assurance of its truth 
becomes stronger. It is skilful thinking, while such mean- 
derings as those of Mrs. Nieldehy are thoroughly unskilful, 
for there is so much that is disconnected with the aim that 
the sense is lost in a maze of words. 

The two are contrasted in the same way as are skilful and 
unskilful performance^ some bodily activity. For example, 
the skilled pianist strikes only the proper notes, to each he 
gives the correct stress and duration, and he gathers them 
into significant phrases, so that the meaning of the whole 
passage is conveyed to his hearers. But the unskilled player 
blunders, along, striking many wrong notes and laving waste 
both time and rhythm, reducing the whole to a confused 
jumble of sounds. Or, the skilled bicycle-rider goes smoothly 
on his way, making in a straight line for his destination, 
while the tyro wobbles about, first to one side of the road, 

v ,; K;; r iift?' 44 ,4;4 4 4,: 5 V':;' .'■■ 4; 4 44 ■■■■ P P. PP.- : P. : P -PPPP'P- : P,lP : rw 4 
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V' the °f er > luck >* m.leerl if he reaches hj s dcsfina- 
tjou without a fall. Every one of the erratic movements 
of the pianist ami of the bicvrie-rider results from a minor- 
fluoim ami mionleml use of muscular force. Just M,. v 
cucUeby k uncoutrolletl reminiscences are a worse Hum me 
less expenditure of both time amt mental enor-v 
(iii) BKHCMimoKB.-So it is throughout. "For example, 
f a description i« to succeed in raising a dear picture i„ 
the rnirnl of the hearer or reader it must. Ik- bo arranged that 
ithrstgn’esagenem! idea of the whole, ami then .nukes that 
dm distinct by setting forth the details in such an order 
that each easily fits into its place. Take as an instance this 
description by Sir Thomas More - 

“The island of Utopia containeth in breadth in the middle 
( !" thm » <• !>"»*«) two h»„dlS »S. 

1 isf ?; nT" M , W ll “ p« rt 

avnig that by little and little it comoth in, and waxeth 
narrower towards both the ends. Which fetching about a 
curcuit or compass of five hundred miles do fashion the 
viole is and like to the new moon. Between these two 
coiners the sea runneth in, dividing them asunder by f] J0 
. is *mce of eleven miles or fcliercsabonf tf * #7 i * it 
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which they hold with a garrison of men. Other rocks there 
be lying hid under the water, which therefore be dangerous. 
The Channels be known only to themselves. . . . The out- 
side or utter circuit of the land is also full of havens, but the 
' landing is so surely fenced, what by nature, and what by 
workmanship of man’s hand, that a few defenders may drive 
back many armies.” J 

Hero there is no confusion, each new particular falls into 
its place, and we find the picture steadily growing in definite 1 * 
ness and precision. But were we simply given the particulars, 
the attempt to weld them together into some coherent whole 
would be continually balked. We should have to jump from 
point to point, uncertain what sort of a product we are to 
form, and feeling confusion growing ever more confounded. 
Such is the result of narrations constructed on the NicMeby 
model. That a description be enlightening it is not only 
needed that the narrator have a clear mental picture of what 
he wishes to describe, hut fchph lie have the power of thinking 
it as a whole composed of parts which draw their meaning 
from their position in that whole. This holds whether the 
description be of a place or of an event. 

(iv) System.— Such a dear conception presents the matter 
as a system. For by system is meant this mutual inter-rela- 
tion of whole and parts. Modem thought conceives the 
whole universe as. sysfematic, and, indeed, unity is implied in 
the very name. It is, of course, a system of infinite complexity, 
in which subordinate .systems -of all sizes and forms of struc- 
ture are woven together in every conceivable variety of way. 
It is systematic throughout, in its parts as in the whole. 
The smallest insect or pebble is a system, in itself, a system 
which is an infinitesimal part not of one but of many wider 
systems, each of which in its turn is a constituent of many 
yet more far-reaching systems, and so on indefinitely. This 

Utopia , bk. ii. (Ralph Robinson’s Translation). 
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is the assumption on which thought attacks the r^|ku>f the 
universe, and the success which has attended it strengthens 
our faith in its truth. 

The attack must he made piecemeal. It can be begun any 
where, for in a system every element leads by its relations to 
every other element, and ns we have, said, every partial system 
is itself an element, immediately or mediately, in the great 
total system of the universe. All the great 4 branches of 
science/ whether dealing with the nature of man or with that 
of the material world, are wide-reaching systems by which 
thought tries to understand experience. 

But it is not only . in the advance of exact, or * scientific/ 
knowledge that we- think by the 'aid of systems. Ask me 
what I was doing on the 26th of October, 1911. My memory 
is a blank. Yet I can find an answer. 1 first ascertain 
from an old almanac that the date fell on a Thursday. I 
know what was my routine of life at the time, and I feel 
confident that I should remember any deviation from t hat 
routine. Bo I conclude that on that day I gave lectures at 
certain hours on certain subjects. The discovery of the day 
of the week gave me the point at which thought could enter 
the time-system of my life, and that system gave me the 
relation between the day and the occupation. 

Similarly, if I am going on a tour 1 plan out my journey 
through study of the system of space relations between the 
places 1 am proposing to visit, as given on a map, and that of 
time relations as set forth in a railway time-table. But my 
plan is a new system, containing relations both of space and 
of time, and not found either on the map or in the time-table. 
It is constructed by my own thought, under the guidance of 
my own purpose. Once it lias served its turn it can be dis- 
carded and forgotten. "/V- 

At the same time, it will be well for me if it is not an 
imaginary construction. If my thought has connected towns 
by lines of railway which do not exist in the world of fact, or 
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if it lias arranged trains at hours at which they do mot run 
—as, for example, by confusing 4 p.m. with 4 them in 

my journey logs I shall discover the weakness of the system 
of thought which they are trying to carry out. I do not 
* suspect the system of reality of haying suddenly changed; 
railways to have vanished or trains to have altered without 
warning the hour of their running; but I blame my own 
carelessness in not making sure of the facts on which I 
constructed the system in my thought. 

(?) Assured Starting-point.— This leads us to see that, 
no matter how carefully our thought may work within a 
system of its own construction, yet, -unless that system be a 
correct representation of that piece of real experience, it is 
not likely to reach the truth. Mo doubt we sometimes 
. stumble on the truth by accident ; -but it is equally certain 
that no sane person will trust to doing this in any matter 
of even small, importance. 

Thus we see how necessary it is that a system of thought 
should have a solid foundation. We build the system, and if 
its foundation be laid in a fog or in a mirage it will prove 
but a 1 castle in Spain.’ So, another essential of methodical 
thought is that it should make sure that what it starts from 
is true. 

Evidently, any particular system is either in the making, 
oris one already made which thought is revising, probably 
with a view, as in the passage from St, Thomas Aquinas or 
the description from Sr Thomas More, of setting it forth to 
others. The safest starting-point for a new system is the 
exact knowledge of facts. If we set out from general assump- 
tions, then if those assumptions be disproved the whole 
edifice must fall into ruins ; or, if they be denied the system 
of thought built on them is rejected, and our exposition 
seems to the reader to be but a beating of the air. 

Mow, a general judgement may have one of two origins. 
Either it is an axiom, of which the truth is self-evident and 
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so needs no proof, or it is a generalisation from experience. 
Probably it reached ua from others and has received some 
confirmation in our own lives. But it is easy to suppose that 
what we have often heard, and so have come to believe 
through the mere force of custom, must be true. Many 
people are unable to conceive" that • their opinions can be 
open to honest doubt. Other folk's divergent opinions are 
plainly prejudices; their own are well-grounded convictions. 

Yet, of the origin of many — perhaps most— of these as- 
sumed beliefs they can give no account. They have received 
them from others as part of the intellectual currency of their 
social circle; they have never tested whether they be pure 
metal or false alloy. 

There is good is this steady holding to the traditions of the 
past, which, after all, do express 4 the wisdom of our ances- 
tors,’ It is wellnot to be carried away; by every new fashion 
of thought. But this caution should ' not he allowed to 
degenerate into obstinacy, A new doctrine should be required 
to produce its credentials, but those credentials should be 
examined, and when there is conflict, with a preconceived 
opinion that also should be required to show a reason why it 
should be believed. That is the really scientific attitude of 
mind. 

If, on the other hand, we start from facts, we must be 
careful lest we mistake what the facts are, choose the wrong 
facts, or omit facts which are pertinent to the inquiry but 
neti altogether consistent with those wo have selected. 
Otherwise, the general relation we support by this mistaken 
or defective evidence will be little likely to be a true one. 
We select the facts under the influence of some supposition 
we have made, or of some question we wish to answer* In 
each case we are liable to be influenced by our feelings. We 
cherish the supposition because it is ours, we favour one 
answer to the question rather than another. So we are 
tempted to ignore or to explain away all ' facts which do not 
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fall in with our preconceived ideas. Then the system of 
thought we const met will not agree with the system of reality. 
As well assure ourselves that a train, stated in the time-table 
to leave a junction live minutes before the train we are 
travelling by arrives there, will be late, and sure to leave it 
live minutes after. That may comfort us at the moment, 
but is likely to lead to disappointment in the end. 

. (vi) .Principles of Methodical Thinking. — S o we 
may sum up our discussion, and say that the principles of 
orderly or methodical thinking are— 

(1) Our tho ught should be purposive ; that is, have a 
definite object. 

(2) We should make sure that our thought begins with what 
i$ true and pertinent, 

■ (3) Out thought should advance by related steps. 

" (4) We should endeavour to ^najee our system complete. 


A Inference. 

(i) 'Nature of Inference. — We may, then, work out 
the constitution of a system either by finding the results 
of some statement of general relation, or by seeking for a 
relation which will* bind together facts we have collected. In 
each case thought reaches a conclusion which is justified by 
the premises from which it starts, but is not contained in 
them. When we first work out the system these results may 
be new to us, or at least we see them under the new aspect of 
constituent elements in this new system. That is infeyefLoe. 

But a process' of thought does not cease to be inferential 
when it has become familiar to you or to me. The essence 
of inference is that it unfolds the nature of a system by 
setting forth the consequences the mind is impelled to accept 
because it accepts something else. Euclid’s demonstration 
of the equality of the angles at the base of an isosceles tri- 
angle is a piece of rigid inference ; it connects by necessary 
relations the equality of angles at the base with that of the 
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sides* And this characteristic of the system Ik quite inde- 
pendent of whether it is known by this or that mind. 

Any piece of inference, then, may have one of two aims, 
which are distinct though related. It may seek t-o learn a 
relation, or knowing 'the relation"..it may seek to work out its 
consequences. The former is called inductive , the latter 
deductive, inference. 

(II) Development of Inference.-- I n actual life we are 
constantly reasoning both inductively and deductively, and 
passing from one way to the other. As has been pointed out 
in an earlier chapter, we have a natural tendency to generalise 
our experiences, and we find at times that such generalisations 
are premature and need ' revision . 1 This discovery is made 
when we apply deductively the general beliefs we have based 
on our experience, or which we have accepted on the testi- 
mony of those about us, to some new ease, which we find they 
will not; fit. Thus we are led to suspect that what we have 
taken for truths are not truths at all. 

So grows up the natural logic of common sense, of which 
scientific logic is the perfected form. ■ To make our thought 
scientific— *that is, exact — is not to introduce into it. some now 
method, but only to use more correctly the methods which we 
have used from infancy, for they are the natural forms in 
which our mental life expresses itself, v 

It is all a continuous process of making explicit, or clear to 
ourselves, what Is at first implicit, that is, operative without 
receiving attention. Inference is implicitly present In all our 
thought, but we can examine and test it only when we make 
it explicit, that is, set out before ourselves the evidence on 
which our conclusions are based. 

That I am pleased or pained I know immediately. There 
is no evidence possible beyond the pleasure or the pain itself. 
So, no inference is involved. But directly we pass beyond 




1 See p, 43. 
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feeling to even the most elementary form of thought, inference 
comes in, and its presence is signalised by the possibility of 

error. 

T recognise a friend, and at first sight I suppose that this 
is as immediate an experience as is a feeling of pain. But 
sometimes I find that my * recognition * is a mistake* I had 
taken the person 1 saw for my friend because of his appear- 
ance. That is to say I had inferred * That person lias such 
an appearance; my friend has -that- kind of appearance; 
therefore, that is my friend.' The whole of this is implicit: 
we do not put it into words even to ourselves. But when we 
find" we are in error we often do note the points of difference 
which cause us to reverse our judgement. - y 

The first supposition of identity may even lead us to dis- 
tort what is actually visible to us. A short time ago I was 
taking a walk with a friend, and we had been regretting that 
the old wind-mills which used to be such picturesque features 
of the landscape were so generally falling into decay. Sud- 
denly, pointing to a hill about four miles distant, my friend 
exclaimed “ There is one on the top of that hill.” I looked 
and said u Oh no ! that’s the tower of Fah’light church ” — a 
square tower with a small turret rising from one corner, 
“Oh ! but it must be a mill, for I can see the sails going 
round,” Yet, less than an hour later, when we were much 
nearer, he was convinced that it was the church tower after 
all. Now, we had both seen the same object with our eyes. 
But with his mind he had seen it as a wind-mill, that idea 
being just then prominent with him : I had seen it as a 
church tower because I knew the district. 

This seeing with the mind is interpretation of the present 
experience by bringing it under some idea derived from J he 
past. This is of the nature of inference. If the idea 
wrong one we misinterpret, so that the mind perceives 
thing different from that which the senses receive : w 
the experience into the wrong system. 
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And this characteristic of the system in quite inde- 
pendent of whether it is known by this or that mind. 

Any piece of inference, then, may have one of two aims, 
which are distinct though related. It may seek to learn a 
relation, or knowing the relation it may seek to work out its 
consequences. The former is called indmlive* the latter 
deductive, inference. 

(ii) Development of Ikfb'eknck.— I n aetual life we are 
constantly reasoning both inductively and deductively, and 
passing from one way to the other. As has been pointed out 
in an earlier chapter, we have a natural tendency to generalise 
our experiences, and we find at times that such generalisations 
are premature and need revision. 1 This discovery is made 
when we apply , deductively the general beliefs we have based 
on our experience, or which. we have -accepted on the testi- 
mony of those about us, to', some new ease, which we find they 
will not fit. Tims we are led to suspect that what wo have 
taken for truths are not truths at all, 

So grows up the natural logic of 'common sense, of which 
scientific logic is the perfected form. To make our thought 
scient ific — that is, exact — is not to introduce into it some new 
method, but only to use more correctly the methods which we 
have used from infancy, for they are the natural forms hi 
which our mental life expresses itself. 

It is all a continuous process of making explicit, or clear to 
ourselves, what is at first implicit, that is, operative without 
receiving attention. Inferences is implicitly present in all our 
thought, but we can examine and test it only when we make 
it explicit, that is, set out before ourselves the evidence ou 
which our conclusions are based. 

That I am pleased or pained I know immediately. There 
is no evidence, possible beyond the pleasure or the pain itself. 
So, no inference is involved. But directly we pass beyond 
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feeling to even the most elementary form of thought, inference 

comes in, and its presence is signalised l>v the possibility of 
error. ' J 

. . 1 friond ’ al,d *t first sight I suppose that this 

is as immediate an experience as is a feeling of pain. But 
sometimes I find that my * recognition ’ is a mistake. I had 
taken the person I saw for my friend because of his appear- 
ance. That is to say I had inferred ‘ That person has such 
an appearance ; my friend has that kind of appearance; 
therefore that is my friend.* The whole of this is implicit • 
ive do not put it into words even to ourselves. But when we 
find we are in error we often do note the points of difference 
winch cause us to reverse our judgement. 

The first supposition of identity may even lead us to dis- 
tort what is actually visible to us. A short time ago I was 
taking a walk with a friend, and we had been regretting that 
t o ok! v md -mills which used to be such picturesque features 
of the landscape were so generally falling into decay. Sud- 
denly, pointing to a lull about four miles distant, my friend 
exclaimed “There is one on the top of that hill.” I looked 
and said “ Oh no 1 that’s the tower of Fairlight church ”- a 
square tower with a small turret rising from one comer. 
Oh but it must be a mill, for I can see the sails going 

UIUU,i ld '’ less 11,1111 an lloUi ’ later, when we were much 
nearer he was convinced that it was the church tower after 

t ' NoW ’ ll : u l bot . h SGW1 tlie same object with our eyes. 
But with Ins mmd he had seen it as a wind-mill, that idea 
being just then prominent with him : I had seen it as a 
church tower because I knew the district. 

This seeing with the mind is interpretation of the present 
experience by bringing it under some idea derived from the ' 
past, this is of the nature of inference. If the idea be a 
wrong one we misinterpret, so that the mind perceives some- 
thing different from that which the senses receive ; we put 
wie experience into the wrong system. 



METHODICAL THINKING 








wmmm 


METHODICAL THINKING. jqj 

J?! " ath r hlg ftem t0gether as ^stances of a 
ge leial idea, loads on to a search for cognate facts 

In t lie passage from Aquinas the inference is deductive 

• , and . proceeds in the opposite direction. Prom the general 

positions that mastery over lus acts is what is specifically 

tha V' eaS ° n and wil1 « charXsS 

this mastery, it follows that the exercise of reason and will is 

St*™ and w-il theU i ^ C ° mbining thiswitb the position 
t I 111 P ur P° se the conclusion is reached 

explicit 'whot , T , ] ?T“ re - The out “ » to make 
exphut what is implied m the conception of human nature 

We see then that induction is the building up 0 f systems 

ot thought m harmony with the relations of the real wS 

exphuiaHon°^ a °f™ d by facts whicb cI iallenge 

explanation htaiuse their place in the scheme of things is 

oat oX In i bjeCt j S * S ° ke fcWs P-blem, and tins it 
whid X ' « the into a systematic whole in 

" ‘ i'pears as a co-operative element. But the 

en 'e 0 f\rif' the test all further pertinent experi- 
tru«i. 0116 a,W ° f i,lductive bought is to attain 

On the other hand, deductive thought assumes the general 
nature of a system to be known. It takes as its premises or 

“tST ■ , "r 8 ;;"™ 1 r uam •» «■« **£ ^ »»» 

which , X ? fullness by showing the particular eases 

t iefnu f fi U ‘ l U>gei!ier b J tl10 ® relations. It cannot test 
e truth of these assumed relations; that can be done only 

The 1 W f « for its owil P Ur P° ses if ' Postdates them as true. 
The test ot the validity ot its inferences is that they involve 
uo inconsistency within themselves. If the conclusion of a 
consistent deductive inference as to fact is found to be at 
variance with fact, it is certain that the premises from which 
it is drawn are mistaken. So deduction is operative in 
testing inductions. r 

But the system within which thought works need not be one 
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representative of .the world of fact. There? are also open 'to 
our thoughts various worlds built up by the imagination ; 
such as the worlds of fiet ion and of mythology. Wit I) in them 
thought not only can, but does, work on the same lines as 
when it is dealing with actual things and events, Of course 
its conclusions hold only in the world in which the premises 
are found. 

The danger of confusing the imaginary with the actual is 
especially great in deduction; for, as has been said, we a re all 
too prone to take our prejudices, which are often imagined 
as truths, for real .'truths. But induction can deal with the 
imaginary facts of Ham let's nets and thoughts and from them 
form an idea of his character which will hind them all into a 
harmonious system, on the same lines' as it ean deal with 
other recorded facts or with facts open to observation, In- 
deed, tlte 4 facts of history' are often fiction, and those of 
observation are fictional ' whenever a mistake is made about 
, them. 

The distinction between indue! ion and deduction is not that 
t lie former deals only with the world of fact while the kilter 
is indifferent to truth, but that each works out in its own way 
systems which are of worth to the degree to which they in- 
crease our understanding of the world to which they belong, 
\l (iv) Analysis anb Syhthksjs,— I n each of our examples, 
the inductive reasoning found the general relation by analysis 
of the particular cases. The bailiffs' * accounts contain many 
other elements to which attention could be directed besides 
that of the language in which they are written ; e.y, the prices 
’of wheat, cattle, and sheep, ^he wages of labourers, the 
conditions of tenure by which the tenants held their land. 
All these were put on one side, and attention was fixed on the 
language. Bo with the songs. Their political allusions, the 
consequent date of their composition and popularity, were 
ignored, -and again the language was the only thing ex- 
amined. 
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Ou what ground was such a selection made? Clearly 
ou that ot their bearing on the problem which was being 
investigated. Had another problem, such as wages, been 
. taken up another selection would have been made. The 
general relation was first conceived as a possibility. Then 
with that as a clue, matters likely to furnish evidence for 
or against it were examined, and as the supporting evi- 
dence accumulated the probability that the supposition was 

certain!; 0116 stl ' engtllened ’ until became practically a 

So it is always. We never analyse facts at random, but 
always under the guidance of some question to be answered 
or of some supposition to be tested. Thus, just as in judge- 
ment we at once analyse a given whole and hold together, or 
synthetise the elements we find in it, so in inductive reason- 
ing we both choose our examples and analyse them under the 
guidance of a purpose which is the synthetic bond that keeps 
out ^investigation from being mere random inquiry. 

ihat induction is both analytic and synthetic is seen in that 
among the relations it establishes are those of similarity and 
dissimilarity, with the result that we revise the rough classi- 
fications and definitions involved in learning a language. To 
state the result of an examination into the nature of things is 
to define. them, and at the same time to separate them in 
thought from things of a different nature and to class them 
with those of a like nature. So classification and definition 
are two sides of one process. The one gives an orderly ex- 
position of the denotation, the other of the connotation, of our 
terms.. By this means when a relation is established by the 
analysis of a particular example it is generalised as true of 
the class, and the resulting system is freed from all limita- 
tions of space and time. 

^On the other hand, in deduction the most obvious aspect 
of the thought is the inclusion of particular cases in a system 
by bringing them under a general rule. But this can be done 
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only when an identical element in found in both rule and 
canes. In the example from Aquinas this bond ia .reason and 
will, which imply both mastery over acts and the presence of 
purpose. But to find an- element in an idea which contains it 
we must analyse the idea. Bo the synthesis of deduction is 
effected through analysis, uven .as- the analysis of induction is 
determined by the synthetic bond of the purpose of construct- 
ing a system. 

It appears, then, that, though-' on their face induction and 
deduction are opposed forms , of - reasoning, yet each is both 
analytic and synthetic. They are, the re id re, not antagonistic 
but complementary. Each is the .working out of a system. 

3 . Empirical Laws and Axioms. 

(i) Nature of Esipib-ical Laws.— General relations es- 
tablished -by induction are known as Empirical Leev; that is, 
relations learned by analysis of ■" experience, and supported' by 
the evidence of experience. If the : facts on which such' a law 
is based have been wrongly or inadequately selected or inter- 
preted, the resulting- ..generalisation will need revision and 
modification, even if it he not altogether overthrown. By in- 
duction men are ever grasping relations in nature hitherto 
unknown, or learning more perfectly the scope of those already 
discovered. They name their statements of these discoveries 
* Laws of Nature’ ; but it must be remembered that this use 
of the word * law ’ implies nothing further than a uniform re- 
lation between facts, so far as it is known, 

All empirical laws, then, are liable to revision should ex. 
perienee furnish evidence that it is demanded by the facts 
of the case. It is obvious that the wider the scope of the 
generalisation the less likely is it to be overthrown. Indeed, in 
soma cases overthrow has become incredible. Every day gives 
us a vast, mass of evidence of the truth of that relation be- 
tween portions of matter which we call gravitation, ami never 
any evidence repugnant to it. Bo we should reject without 
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Hesitation any assort ion of the existence .of material bodies 
between which it did not hold. Yet that theory has been a 
part of human knowledge but for little more than two cen- 
turies, The fads were there, and as separate events and 
happenings were known to everyone, but Newton was the 
first to gather them into a system ■ wide as the material 
universe itself. 

(ii) Testing.— A rigid deduction from an empirical gen- 
eralisation can be no stronger than the weakest link in the 
chain of inductive evidence which led to 'its formulation. It 
is by further comparison with fact of conclusions reached 
deductively from empirical laws that those laws are tested, 
and as a result of the testing, established as practically certain, 
modified, or rejected. 

Bo verification by ordered appeal to experience to confirm 
the results deduced from assuming the empirical generalisa- 
tion to be true is the final step of induction. But it is not a 
step which is taken once for all. Bather it is one which is 
continually being taken, now with this piece of pertinent 
experience, now with that. Induction, then, is not mere 
generalisation from experience ; it is the whole process by 
which generalisations are established as true. 

(iii) Axioms. — An axiom, on the other hand, is not liable 
to be overthrown by fresh evidence, for its evidence is in itself. 
That the whole is greater than its part cannot be proved. 
Thought cannot get below it to any more elementary truth on 
which it rests. So with all axioms. We cannot even think 
their terms in a different relation. It follows that a rigid 
deductive inference from an axiom reaches an incontrovertible 
conclusion. 

We may, however, take for axioms statements that are not 
axioms ; that is, which have not this ultimate character. If 
in any case the conclusions we draw from what we have 
assumed to be an axiom do not agree with the facts of 
experience the supposed axiom, must be rejected. In the 
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light; of the new experience we then see that we have taken a 
ntere prejudice of thought for a self-evident truth, for that 
which can Ixj controverted by evidence needs evidence outside 
itself to support it,- and cannot, therefore, be axiomatic. 

Bo in every ease a universal judgement must agree with 
facts or he rejected. 
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CHAPTER VIE 


FALLACIES INCIDENT TO METHOD. 

1. Mature of Fallacy. 

(I) Definition op Fallacy —Our last chapter has shown 
that methodical and accurate thinking is a work of skill, 
which is acquired only by much careful practice. At every 
step we may go wrong. So we rightly expect that a logical 
examination of thought will point out the kind of mistakes 
against which we need to he on our guard, both in working 
out a line of thought for ourselves and in following one 
offered to us by another. 

The most dangerous errors are those which are hidden 
under a specious show of correctness. Some rule of exact 
thinking is violated, but the violation is covert; on the sur- 
face the inference appears valid. Such an error is rightly 
named a Fallacy. The loose use of that term to denote any 
kind of mistake should be avoided. 

Ambiguities of language, involving confusion of thought, 
such as we considered in the second chapter, offer many pit- 
falls to the unwary. They make it easy to fall into fallacy 
in our own thought, and often render it difficult to detect 
faults in the reasonings of others, whether those faults be 
committed intentionally or unintentionally. 

(ii) Fallacy and Sophism,— When fallacious arguments 
are deliberately offered for the acceptance of another they 
are properly termed Sophisms, a name derived from that of 
the old Greek teachers known as Sophists, whom both Plato 
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and Aristotle accused of cultivating the art of winning 
verbal victories over an opponent, without regard to truth 
or honesty. Such sophistical reasonings were common 
features of dialectic disputation, and it was in this relation 
that Aristotle first analysed and classified them. 

But it is by: no means impossible to use sophistical 
reasonings in that private dialectic in which we weigh argu- 
ments for and against a proposed course of action, or a 
suggested conclusion. On the contrary, we are all prone to 
do. so when our desires are: in conflict with our principles. 
Then we need he very watchful over ourselves lest we drug 
our consciences with specious reasonings, which we are diiulv 
conscious will not stand the. test of candid and critical 
examination. At other -times we fall into fallacy honestly, 
in that we do not recognise the defective character of. our 
thought. 

The distinction between simple fallacy and sophism is a 
psychological and ethical one, depending on w het her or no 
the invalidity is conscious and deliberate, Logically there is 
no distinction, for the kind of violation of the principles of 
clear thinking is the same when it is, and when it is not, 
intentional. 

(iii) Fallacy and Teiotl— I t should bo noted that it 
does not follow from the presence of fallacy in an argument 
that the conclusion reached is itself false ; but only that it is 
not proved by the reasons brought forward, A true posi- 
tion may be supported by bad reasoning. On the other 
hand, sound reasoning will reach a false conclusion if it is 
based on false assumptions. Our thought is satisfactory 
only when it Is correct in the conclusions it reaches, in the 
grounds on which they are based, and in the connexions it 
makes between grounds and conclusions, 

, (it) Fallacies of Method, — -The fallacies incident to 
the methodical ordering of our thoughts on any topic 
, cluster round the conception of the aim or purpose, the facts 
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V assumptions from which, we set out, the passage from the 
latter to the former, and the completeness with which relevant 
matter is taken into consideration. 

Bor are these mutually exclusive. The human mind is 
cfuite capable of making more than one mistake in the same 
piece of reasoning. Indeed, it is not uncommon for the com- 
mission of one fallacy to prepare the way for another. ' So it 
is often possible to refer a mistake to more than one class. 
Nevertheless, the kinds of sources of error may profitably be 
distinguished. 

2. Fallacies related to Purposf, 

Those of the first group are the most common and the most 
insidious. Any defect in the clearness with which we keep 
the actual question or problem in view affects the pertinence 
of the whole process of thinking. We will, therefore, first 
consider some typical cases of failure to keep to the point, 
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Similar to this is that favourite* device of the sophist wh 
cannot overthrow an opponent’s real argument, of setting u 
in its place a rhetorical • man of straw * and then proeeodfa 
to demolish the, simulacrum with loud shouts of victor* 
Slight changes and omissions fa statement are often enough 
and the fewer they are the mow likely is the sham refuintio: 
to be taken for a real one. 

To take an example from the famous Letter* of Jnnint 
"A friend of Jumus desires it may lx* observed (’ 
to A Barrister at Lam} 

Mansfield had desire, 

lordship has laboured to destroy -that his docf 
attack upon the liberty of the press 
tions maintained by Juntos. His op 
him in point, for they never meet hin 
ground." 1 

(b) The Argummtnm ad ffomimm, 
w rmry instead of his Afgummt*.~-Q{ 
instance — 

(l) The 1 f„ Quo, pie ' Retort. —M 
lagan a ‘speech in Parliament 
Bill: “The honourable g 
talked a good deal about 
good deal of courage for 
pfa+y opposite to speak- about 
with this Bill ." 1 
‘ You’re another ’ | 

fa vulgar quarrels, 

does ’nothing to establish his 
he who impugned 
count, ~ 


ui answer 

* J psuofe did never say that Lord 
yed the liberty of tin* press. ’ ‘That his 

-trine is an 

are the projmsi- 
f«s never answer 
l.v upon his own 


*"• Lloyd (teorge thus 
on the National Insurance 
gentleman who has just sat down 
misnepresentation. It requires a 
any gentleman fadonging to the 
misrepresentation fa connexion 
lerhaps; fait such a crude use of the 
[7 u quogue] style of repartw, no common 
i, is no answer to the charge made. A man 
} °wn honesty by asserting that 

it is not above reproach on the same 
iwo blacks do not mak< a w Lite. 

adfaJS r b ? e f0rm of c this 8 P urious of refutation is 
addressed by Junius to Sir William Draper: “You assure 

> letter 63. * The Tims, IX*. 7, lull. 
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that, my logic is puerile and that it carries not the 

least weight or conviction, that my premises are false and my 
conclusions absurd. If this be a just description of me, how 
is it possible for such a writer to disturb your peace of mind, 
'or to injure a character so well established as yours?” 1 ’ 
This neatly insinuates that Sir William’s own mental powers 
were properly described by the very terms he had applied to 
those of his adversary. 

(“) A} >nse of Opponent.— In the first of the famous series 
of collected letters, Junius speaks of “strong assertions 
without proof, declamation without argument, and violent 
censures without dignity or moderation.” Of each of these 
forms of invective he was himself a past master. His 
method was pretty accurately described by Sir William 
Draper: “Suspicion is the foul weapon with which' you 
make all your chief attacks ; with that you stab .” 3 

To the Duke of G rafton. , Junius wrote : “ The character of 
the reputed ancestors of some men has made it possible for 
their descendants to be vicious in the extreme without being 
degenerate. Those of your Grace, fpr instance, left no dis- 
tressing examples of virtue, even to their legitimate posterity, 
and' you may look back with pleasure to an illustrious 
pedigree, in which heraldry has not left a single good 
quality upon record to insult or upbraid you .” 3 To Lord 
Mansfield : “ Our language has no term of reproach, the 
mind has no idea of detestation, which has not already been 
happily applied to you* and exhausted .” 4 

Mr. Horne, another of his victims, wrote to him: “You 
brought a positive charge against me of corruption. I 
denied the charge, and called for your proofs; You replied 
with abuse and re-asserted your charge. I called again for 
proofs. You reply again with abuse only, and drop your 
accusation .” 6 : : j 
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TMh qftite wall describes a method of jgrjomi 
issue which has always been 
so while the inflaming of 
than are appeals, to their re 
meats have very little hold 
to quell than to inflame tin 


common, and will continue to be 
tf?ea% j Missions is in ore effective 
mon, 14 Close and relevant argu- 
m the passions, mid serve rather 
'tit; while in persoiisiJitieg, there 
anfc, whether on the part of him 


o mss rot, list forms <* aim*© are new in fashion, hut 
the talkciuus character of such retorts is not f hereby dimb 
mulled. * -Public measures aw still opposed m\ Mich ground* 
| as that the proposers introduce them wiih a had ‘motive 
; hav * S0 ' n '; evl! furtliCT deaigtt, are themselves examples of 
| anything but probity, or associate with those whose diameter 
! is open it) suspicion, / ” 

! foreign to the question whethe 
; That can only be decided hv 
' consequences. 

, Other forms of appeal t 
\ than abuse, are those that r._ 

» Vmm the <pamt of view of dear and p< 

, rhetoric is suspect, 

lo hold an oppo&ent up to opprobriu 
proof that he i, wrong, , n d you am right. Bat her. ' hide m, 

; * BUgge f a y° H are eunsciotts that, the opposite is the 

1 «we, and wish to hinder other* from perceiving it. So with 

teZfT/:r n ° f T^ution for That shows, 

udmi, that the per,m,tor, didike the opinions , ,r the 

, h Idmg of which they impose penalties, but it is no evidence 
( that tbose options are either false or wicked. 

; _ (3) Charge of Jmomhtemy.—OnB special form of attack- 
| mg the opponent instead of hi* arguments is to charge him 
| ymth inconsistency. Thus Juntos : “ You, Mr. Ellis, 

' \ 1 ' 1 Bentham f Book o/JhMmke, »p. 141442. 


All such eumUbratimu tiro utterly 
5.? it measure ik good or bad, 
an estimate of its probable 

° emotions, more insidious 
masquerade us animals fo reason. 



. t nas ciian & e <* to opinion on a particular point 

is, m itself, no argument either for or against either of the 
yiews he has supported, though it may fee pertinent to the 
question of the stability of bis character. 

. ® ie ease * s different when •inconsistent arguments are 
simultaneously used by the same person. Then they destroy 
each other, and to point this out virtually leaves the position 
without support. 

Such a legitimate retort of inconsistency Juntos ma kes in 
a letter to Lord Mansfield : “ In the two last trials, your 
c laige to the jury began, as usual, with assuring them that 
they had nothing to do with the law,— that they were to find 
the bare fact, and not concern themselves about the legal 
inferences drawn from it, or the degree of the defendant’s 
guiit. Thus far you were consistent with your former prac- 

rij xt . ll0W Wl11 you aee °™t for the conclusion? You 
told the jury that, ‘ if, after all, they would take upon them- 
selves to determine the law, they might do it, but they must 
be very sure that they determined according to law.’ ... In 
the first instance you deny the power absolutely. In the 

second,^ you admit the power, provided it be legally exer- 

C$S<0€L*." ■ 

Nor is Mr. Horne’s retort of inconsistency against Junius 
illegitimate : “ When J unius is ealled upon to justify his 
accusation, he answers, ‘he cannot descend to an alterca- 
tion with me in the newspapers.’ Junttts wk 
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in the newspapers, who acknowledge , 1 he fiai attacked 
aw character 5 there , and 4 thinks l have some right; to an 
explanation ' ; yet this Junius * cannot descend to an ‘alter- 
cation in the newspapers 1 1 ami because lie cannot descend 
to an altercation with me m the newspapers* he sends a 
letter of abuse by the printer, which he finishes with telling 
me— 4 1 am at liberty to publish it/ This to be sure is 
a most excellent method to avoid an altercation in the news- 
papers ! ni 

(c) Transferring the Onus of Pm * A fallacy of irrele- 
vance is also committed when an attempt is made to throw 
the burden of proof on the- wrong side*. 

Sir William Draper fell into this when he wrote : ** Junius 
makes much and frequent use of mteitogations ; they are 
arms that may be easily turned against himself. I could, by 
malicious interrogation, disturb the peace of the most virtu- 
ous man in the kingdom; I could take the decalogue, and 
say to one man, Did you never steal 'r To the next, Did you 
never commit murder? And to Juki os himself, who is 
putting my life and conduct to the rack, Did you never bear 
false witness against,. thy neighbour? Junius must easily 
see, that unless he affirms' to the contrary in. his real name, 
some people who may be as igudbnt of him as i am, will be 
apt to suspect him of having deviated a little from the truth : 
therefore let Junius ask no more questions. You bite against 
a file; cease viper / 1 9 

The advocate of any particular change la social or political 
arrangements ought to show that it will be advantageous to 
the community. To call op those who disagree 1 with Ms 
remedy for an ill which ail may admit to prove that it will 
not work, or will work ill, is to, ignore this fundamental 
requirement. 

On, the other hand, it is f&Uaciode to conclude that the 
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existence of real objections to a scheme should at once con- 

emn it. This is an imperfect world, and against most 
human arrangements something can be justly urged. The 
• P ertinent question is whether the objections to a scheme 
are more, or less, weighty than the considerations in 
favour. 

(d) Irrelevance in Private Thought — We may commit any 
ox these fallacies in our own thought. We may give 
prejudices or our feelings the decisive voice in matters that 
should be dealt with by cool reasoning. We may 
darkly the acts of one who has offended us, and so justify 
ourselves a line of conduct towards him which, otherwise 
could not approve. 

When we are seeking the solution of a problem, whether it 
be theoretical or practical, we are likely to err if we have 
made sharply explicit to ourselves the exact nature of our 
difficulty. Then, when something, in some way related 
it, becomes clear, we assume that we fully understand the 

matter, when in truth we have passed the real obstacle on 
one side. 

i his pitfall is inherent in illustrative concrete examples of 
abstract laws and truths. The example is understood 
some of its many aspects, but it may be that those are 
irrelevant to the relation it was intended to illuminate and 
that that remains in the shade. Many a boy thinks he 
understands an arithmetical process because he has followed 
a particular example worked out by his teacher, and only 
discovers his mistake when he attempts to solve a somewhat 
different problem by bis own unaided efforts. 

The safeguards against irrelevance are : to be quite clear 
as to what is the problem we are trying to solve; to 
the question we are to answer, whether to ourselves 
another, steadily before us ; and to endeavour to see 
the light of truth, not distorted by our wishes and 
possessions. 
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PaUaoies related to Starting-point. 

(i) Beoqiho the Question [IVrmo Pmsctm^ 

(a) Q uestion-hegging Epithet».-~-In a letter to The Tim,, 
“ Lon! Lytton's * Conciliation Bill * Sir Oliver Lodgm w lote 
Surely the time has come for reasonable men of all partis 
to combnus m removing an antiquated and artificial dis 
ability winch debars certain taxpayers from taking their due 
share in representative government, no matter how otherwise 
tie, MWy on ?t0 

But the very point in dispute is whether sex i, irrelevant 
o the exercise of the franchise. And. though the disabilitv 

j .tiSdS“ir^ i Xiv7br;'T , " n! ” « 

iMefemiblo i„ moJera J 3“®” '** 

inherent in human nature. Thus by the use of , 0We ng!lt 

f,u A - v , uus ' v j Ule use or these terms 

verylonelusion tloT > 1 aSBU1)Hi as incontrovertible the 
,n * , u tlle vvnt «c aims at cstablisl, in- 
to take another example. In 1770 Junius «r i„ «,a 
particular class of men are permitted t , (1 

wends, Uw 

enemies; or as if his Maiwt l„u u 6 vu,rf lw Bings 
eolation te t ! * , looked for a resource or eon- 

flotation, m the attachment of a* few favourites +i 

8»««1 »1 „ t bi. ..bjS’T “* 

it is this suggestion of somethin!' more than *)„, „* * * 

unaccompanied by any sentimiJ of ^ P reseilted si ngly, 

bation attached to it > as deaitT^h ordisa PPro- 

11 ■ a!> * de8,re > lab °t(r> disposition, character, 

1 July 2, 101 1. -Let. 39. 
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habit, etc. With reference to tlie two sorts of appellatives 
which will come immediately to be mentioned, appellatives of 
this Sort may be termed neutral . 

There are others by means of which, in addition to the 
principal object, the idea of general approbation, as habitually 
attached to that object, is presented: as, industry , honour , 
piety, generosity, gratitude , etc. These are termed eulogistic 
or laudatory. 

Others there are again, by means of which, in addition to 
the principal object, the idea of general disapprobation, as 
habitually attached to that object, is presented : as, lust, 
avarice, luxury, covetousness, prodigality , etc. These may be 
termed dyslogistic or vituperative. . . . 

As to the mode of employing this fallacy, it neither re- 
quires nor so much as admits of being taught : a man falls 
into it but too naturally of himself ; and the more naturally 
and freely, the less he finds himself under the restraint of 
any such sense as that of shame. The great difficulty is to 
unlearn it : in the case of this, as of so many other fallacies, 
by teaching it, the humble endeavour here is to unteach it. 

In speaking of the conduct, the befimiotir, the intention » 
the motive, the disposition of this or that man, if he be one 
who is indifferent to you, of whom you care not whether he 
be well or ill thought of, you employ the neutral term : — if a 
man whom, on the occasion and for the purpose in question, 
it is your object to recommend to favour, especially a man of 
your own party, you employ the eulogistic term : — if he be a 
man whom it is your object to consign to aversion or con- 
tempt, you employ the dyslogistic term. 

To the proposition of which it is the leading term, every 
such eulogistic or dyslogistic appellative, secretly as it were, 
and in general insensibly, slips in another proposition of 
which that same leading term is the subject, and an assertion 
of approbation or disapprobation the predicate. The person, 
act, or thing in question is or deserves to be, or is and 
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deserves to be, an object of general approbation • or the 
person, act, or thing in question is, or deserves to be, or is 
and deserves to be, an object of disapprobation. 

The proposition thus asserted is commonly a 
that requires to be proved,” 1 
Illustrations from 
to those who advocate it, 
oppose it, 


proposition 

daily life are innumerable. A change is 
an improvement ’ ; to those who 
an innovation’ or ‘a revolution’: what is 
‘liberty’ to him who desires it is ‘ license ’ to him who dis- 
approves of tlie proposed relaxation of rule: the ‘strono- 
government ’ of the ruler is apt to appear ‘tyranny* to the 
subjects : the same material surroundings are ‘ necessaries of 
life’ to those accustomed to enjoy them, ‘gross luxury’ to 
those who lack and envy them. 

BTam.es of parties and ] 
question-begging character, 
the rival party is < 
the other side consists of 

Free Trade,’ 
m are equally successful in 

illegitimate suggestion. 

non , — The question may be begged 
ways. The copiousness of our vocabulary makes it 
the starting-point of an argument a 
he conclusion to be established. We 
a certain salve will reduce irritation, 
Or a conclusion may claim to Ka 


are frequently of a 
sives ’ suggests that 
opposed to progress, and * Moderates ’ that 
" — men w ^° are imbalanced in their 
‘Fair Trade,’ and ‘Tariff 
surreptitious appeal to the 


desire for change. 

Eefor 

feelings and in 

(b) Assuming the Conclus 
in other 
possible to 
mere paraj 

may be assured that i 
because it is *an emollient, 
drawn from a correlative • 
as that Brighton is sout 
north of Brighton. 

(c) Circular Reasoning, 
as the starting-point of on 
as a conclusion from anotl 


Benthara : Booh of Fallacies, 
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atelj styled ' circular.’ When the two steps are set out side 
by side, the fallacy is made manifest, but when they are 
separated from each other by, perhaps, many pages, it is 
. llkel 3 r t0 escape the notice both of the writer and of the 
reader. In the eighteenth century Dr. Priestley in his 
History of the Corruptions of Christianity “ argues' that St. 
John s language is to be understood in the Unitarian sense 
because the early Christians were Unitarians ; and that the 
early Christians were Unitarians because St. John preaches 

Su PPosecl Axioms.— One of the most fertile sources of 
error m the history of thought has been the assumption that 
certarn general propositions, which; involve the conclusions 
drawn, are axiomatic. , 

Says Junius: “If it he really a part of our constitution, 
and not a mere dictum of the law, that the King can do no 
mony it is not the only instance, in the wisest of human 
institutions, where theory is at variance with practice That 
the sovereign of this country is not amenable to any form of 
trial, known to the laws, is unquestionable. But exemption 
from punishment is a singular privilege annexed to the 1-oval 
character, and no way excludes the possibility of deserving 

and his sdn.”“ 10 “ ^ “ a * ter F ° Ved fatal to Charles 

Junius himself committed this fallacy when he wrote to 
he Duke of Bedford : “My Lord, we are too well acquainted 
with your pecuniary Character, to think it possible Zf ! 

many public sacrifices should have been made, without some 
private compensations.” * aout some 

H anyone should argue that no trust should be reposed in 
M. Venezelos, because he is a native of Crete, and we have 
St. Pauls testimony that “ The Cretans are always liars,”" 

voft^S St6Phen: EWjlUh Th ° U3ht ^hUentk Century, 


voi. i., p. 438. 

2 Preface to Letters. 


* Let. 23, 


4 Titus, l 12, 
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doubtless the argument would be scouted; though, had the 
Greek statesman taken the opposite line to that he has taken 
it is not unlikely that some popular orator or newspaper 
would have regaled us with it. 11 

A vast amount of reasoning has been fallacious because it 
has rested on supposed axioms, which experience has since 
proved false. No age has been free from them, and there is 
no branch of knowledge in which progress has not been 
hindered by them. Advance in knowledge of the material 
world was hampered for centuries by the belief - that the 
ancients, especially Aristotle, had exhausted the field. An 

fJT ? “ re£u sed to look through a telescope, 

lest. he should be convinced of the, .existence of Jupiter’s 
moons. 1 The lnfallihilitv a-p j , ^ 


Pr, C. Mercier : Causation, p. 205 . 
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men entered into a ‘ social contract 5 to live together 
so that u the state rests upon the voluntary cc 
mankind to trust the magistrate with powers neces 
the protection of their civil interests .”- 1 
Only while these assumptions 
and so needing 


were accepted as axiomatic, 
Lg no proof, could they blind men’s".' thought. 
As soon as each is seriously challenged it falls like a pack of 
cards. “ The imaginary [social] contract has confessedly no 
place m history, and it is easy to show that it can have as 
little in philosophy.” ~ But for a couple of centuries they 
misled and confused men’s thoughts on subjects of the 
greatest interest and importance. 

It would be bard to find a more striking illustration of the 
lengths to which the lgania for putting forth ungrounded 
assumptions as axiomatic truths may go than Bishop War- 
burton s claim : “In a word, an established religion with a 
test-law is the universal voice of nature ,” 3 ' 

In still later times the favourite assumptions have been of 
i materialistic character. The tendency is to assume that 
>ur senses are not only gateways of knowledge of the world 
tbout us, but determinants of the possibilities of existence 




* 

a 
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One of the greatest services of modern science to human 
thought has been to make men critical of assumptions. Un- 
happily, the assumptions of our own day are the last to which 
we think it necessary to apply the test to which we submit 
those of earlier thinkers. 

(e) Paradoxes . — Some assumed axioms are contrary to 
current opinion. These are called paradoxes. “ To maintain 
that all intelligences are equal (Helve tius), that arts corrupt 
manners (Rousseau), that property is theft, that anarchy is 
the true form of government (Proudhon), that the animals 
are our superiors (Montaigne) : these are true paradoxes.” 1 

But there are other seemingly paradoxical judgements 
which are really in harmony with the laws they seem at first 
sight to contradict ; such as, a body heavier than air can fly 
through the air, an asymptote is a line which approaches 
nearer and nearer to a straight line, but never reaches it. 

Roger Bacon’s anticipations that “ Instruments for navi- 
gation can be made which will do away with the necessity of 
rowers. And carriages can be constructed to move without 
animals to draw them, and with incredible velocity. Machines 
for flying can be made ” were in the highest degree paradoxical 
to his thirteenth century contemporaries : to us they are the 
commonplaces of daily life. 

A true paradox, .then, is in opposition to a true law. Others 
may be inconsistent with men’s experience hitherto, and yet 
become parts of the knowledge and life of the future. 

(/) Fallacious Use of Analogy.— A. favourite rhetorical 
mode of begging the question is to assume that a metaphor 
or simile has probative force. 

An analogy is an identity in relation. Fallacy arises if 
this identity is extended to other relations. 

Thus, colonies are theoffi^nng^of the 'mother’ country. 
To infer from that a parental power in the latter to determine 



1 Cardinal Mercier : Logique , p. 245. 
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the action of the former is to beg the question as to all 
relations outside that of origin, to which alone the metaphor 
applies. 

Similarly, a community is like an individual in being an 
* organised whole, with distinct personality, aims, and duties. 
To infer that as years advance a community must enter into 
' a period of senile decay, as is the fate of every individual, is 
to beg the question as to the nature of the life of society. 

Equally fallacious are conclusions drawn from the nature 
of the terms of an analogy, for similar relations may hold 
between very different sets of terms. “ If I say * You are as 


slow as a slug,’ 4 You serve him as faithfully as a doc 


my interlocutor 'would be apt to turn upon me with indig- 
nation and demand 4 Do you say 1 am a slug ? ’ ‘Is thy 
servant a dog that he should do this great thing ? 1 If 

any implication of the kind is intended, the question as to 
character is begged. 

How easily the same relation may be expressed in different 
terms is evidenced by the facility with which an orator ‘ mixes ’ 
his metaphors in attempting to drive home his meaning. Mr. 
E. Blatehford had but one idea in his mind when he wrote in 
The Weekly Dispatch “In this insidious manipulation of the 
thin end of the Tory wedge do we not perceive the cloven 
hoof of the serpent casting its shadow before? ” s 

Equally fallacious is if to conclude that differences in 
many circumstances make it impossible for there to be a real 
likeness in relation. Melons differ very much in appearance. 

“ They differ chiefly in their fruits, but also very much in 
foliage and mode of growth. Some melons are only as large 
as small plums, others weigh as much as sixtv-six pounds. 
One variety has a scarlet fruit. Another is not more than an 
inch in diameter, but sometimes more than a yard in length, 
twisting about in all directions like a serpent. Some melons . 


1 Dr, 0. Mercier : A New Logic , p. 352. ? Punch , vol. cl., p. 270. 


I 
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are exactly like cucumbers ; and an Algerian variety, when 
ripe, cracks and falls to pieces, just as occurs in a wild 
gourd .” 1 But to assume that any one of these varieties is 
not a melon is to beg the question as to the possibility of 
identity of nature being combined with variety of appearance. 

(g) Begging the Question in Induction. — When our thought 
starts from particular instances, or facts, we beg the question 
whenever we select such facts as favour the conclusion we 
wish to establish, ignore those that are opposed to it, or, if 
we cannot do that, distort them by exaggerating some of their 
aspects and neglecting others. 

Many people used to believe that dreams were prophetic. 
They dwelt solely on those that had 4 come true,’ though the 
‘coming true’ was often established only by allowing a very 
generous margin of discrepancy between dream and fact. 
Indeed, the rude of interpretation was not sure ; for did it not 
also become proverbial that ‘ dreams go by contraries ’ P 
‘ To meet a black cat is lucky, for many people have met 
black cats shortly before some good fortune has come to 
them.’ Yes, doubtless. But how about the innumerable 
times when the cat is met and no happy result follows, or 
the smaller number when the good fortune has come but has 
omitted to send the sable messenger ? 

The overlooking of pertinent facts is often called the 
Fallacy of Non-observation; that of taking facts to be other 
than they are, the Fallacy of Mal-obserpation. This they are ; 
the fallacy consists in taking a part for the whole, and so in 
giving a Wrong interpretation to what is observed. 

But we always collect facts with a purpose. We want to 
answer some question, or to solve some problem ; and often 
we wish the answer or solution to harmonise with an idea we 
already have. Then, if we consciously choose and manipulate 
the facts to make them fit into our theory or support our 

1 Wallace : Darwinism , pp. 87*88. 
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sawsys? 


wishes, we sopliistically beg the question as to the truth of 
that favoured solution. 

Bo, too, we beg it — though not sophistically — when, with- 
% # out adequate inquiry, we jump to the conclusion that we 
have taken account of all the pertinent facts, and that they 
are all as we assume them to be. This is similar to the 
assumption without examination of some general proposition 
which we illegitimately regard as axiomatic. 

Into the difficulties of observation we shall not enter here. 
They will be discussed in the next chapter. Sufficient now is 
it to point out the need to be on our guard against all 
attempts to make facts lit into our theories, instead of 
moulding our theories into accord with facts. 

(ii) Assumption of the Previous Question.— The ques- 
tion may be begged indirectly, by assuming that a certain 
answer has been given to a previous question, from which 
answer the question now put derives its meaning. This has 
traditionally been known as the Fallacy of Many Questions 
[ Plures Interrogation^']. But, as Dr. Mereier points out, 

“ it should rather be called the fallacy of the previous ques- 
tion, for it is the illegitimate assumption of an answer to some 
question that should have been answered, and has not been, 
before the problem was stated*” L 
The time-honoured example is 4 Rave you left off beating 
your father P ’ The response you or I would make — 4 But I 
never did beat my father ! ’ — shows the nature of the fallacy 
of demanding a categorical 4 Yes or Mo ' as the answer. In 
dispntation such questions seem to have played a not incon- 
siderable part. 

In such a bald form the fallacy seldom meets us now-a- 
days. Yet , 44 it is in fact a very frequent form of fallacy, and 
one that often escapes recognition .” 2 It affects the ' very 
beginning of a piece of inductive reasoning, for it lies in the 




1 A New Logic, p. 3S7. 


2 Ibid., p. 388. 
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statement of the problem that reasoning sets out to solve. 
“ Why does bread and butter always fall with the buttered 
side down F is a ‘ fallacy of many questions ’ until it is'estab- 
lished that it does so fall. What is the connexion between 
changes of the moon and changes of the weather ? is a fallacy 
of the previous question until- it is established that there is a 
connexion. What is it that makes food that is cooked in 
copper vessels poisonous ? is a fallacy of the previous question 
until it is established that food so cooked is poisonous. Are 
the rectilinear markings on Mars canals ? is a fallacy of the 
previous question until it is proved that such markings exist. 
Why are savage races always cruel ? is such a fallacy until it 
is proved that they always are cruel.” 1 

The fallacy may easily be committed in dealing with 
statistics. In a sense, ‘statistics cannot lie! But unless the 
preliminary question as to how they are to be used be an- 
swered the conclusions drawn from them may be unjustified. 

In a book on The Law of Foundation, published in 1830, 
the author, Mr. M. T. Sadler, collected elaborate statistics of 
the number of inhabitants to the square mile, and the number 
of children to a marriage, in different places, and from his 
arrangement of them aimed at establishing a law that the 
denser the population the fewer were the births. In re- 
viewing the book Macaulay showed that by arranging the 
same statistics in r a different way an exactly opposite result 
could be obtained. § Mr. Sadler had assumed that his ar- 
rangement was the only pertinent one. 

To take another example. “ In estimating the earnings of 
labour [in the latter half of the eighteenth century], Young 
gives many and elaborate tables based upon a preposterous 
postulate, the unreality of which lie admits. The labourer 
is supposed to be in constant work, and to earn the average 
of the three seasons, hay-time, harvest-time, and winter, the 
p A New Logic, p. ■ 

2 See two reviews in the Edinburgh Review in Miscellaneous Writings . 
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latter being forty-one out of fifty-two weeks. His wife is to 
work in bay and harvest-time, and to get six weeks’ work in 
■f winter. His eldest son is to be a first-hand, his second an 
ordinary hind, his third a farmer’s boy, eaeli at the average 
’ wages which such a calling supplied. One of his daughters 
is to he a dairy-maid, and the other a common maid. This 
family of seven are all capable of work, all at work, and are 
all collecting their wages into a common fund. He finds 
the average of such a family’s wages to be close to «£51 8s. a 
year. How it is plain that not one family in a thousand 
corresponded at that'time or afterwards to Young’s hvpothesis, 
and that, therefore, the calculations based on the statements 
are, as regards the remuneration of labour, entirely fictitious. 
What they do represent, and as I believe accurately, is the 
average cost at which a farmer in the Eastern Counties could 
procure the services of seven persons in' the distribution of 
occupations in husbandry.” 1 * 

The fallacy is latent in the supposition that the processes 
of our minds can be investigated and measured by the methods 
of physics. Before this can he granted, the preliminary as- 
sumption that there are mental units corresponding iu some 
definite way with physical units needs to be justified., Hot 
only is this not axiomatic, but many thinkers see objections 
to it which, in their opinion, render it untenable. 

4. Fallacies connected with Process. 

(i) Inconclusive Argument [Hon Sequitur], 

T rite1 ' in the news paper] is in haste to show 
that the body] was not kept on shore ; for, if so, ‘ some trace 
would be found on shore of the murderers.’ I presume you 
smile at the seqmtur. You cannot be made to see how the 
mere duration of the corpse on the shore could operate to 
multiply traces of the assassins. Hor can I.” 3 

l £ h T 0l jl Rogers : Six Centuries of Work and Wages, eh. 17 . 

A, Foe : The Mystery of Marie Roget . 
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(b) “ The average price of com, it has been said, has fallen 
considerably since the establishment of the bounty [on its 

exportation] But this event . . . must have happened 

in spite of the bounty, and cannot possibly have happened in 
j. It has happened in France, as well as in 
in France there was not only no bounty, but, 
corn was subjected to a general 


consequence of it. 

England, though 
till 1764, the exportation of 
prohibition.” 1 

These examples show the nature of the fallacy. Mere as- 
sociation in the mind, often inspired by some prepossession, 

" mista f ei1 . for e °g ent reasoning. So what is irrelevant to 
the conclusion is accepted as proof of its truth. The conclu- 
sion drawn simply does not follow from the premises. The 
whole 1 argument ’ is inconclusive. 

To infer an increase of- drunkenness from an increase in the 
number of convictions for that offence before the magistrates 
m anf 'district may easily be a non sequitur. The latter may 
bedue to greater activity on the part of the police, inspired 
I f, a ° . °mmittee of teetotal leanings, to greater severity 

ie magistrates, or to both combined. Concurrently there 
may, or may not, be an actual increase of intemperance but 

offerad m Z: eqU f 7 7ir !* ? P ° sitive decrease - The evidence 

ottered does not establish the conclusion. 

commr,rT Ple fr ° m . Adam Smith illustrates one of the most 
common forms of advancing as sufficient reason statements 
which aie inadequate. Events that are connected in time— 
whether as occurring together or in close succession-are 

6VldenCe alone ’ t0 be causally connected 
L 1 \ or Jpost) hoe, ergo propter hoe'] 
jrto«rib»fa.» otvpropMe orfo bkcl 

cats, comnuts this fallacy as well as that of begging the 

ofTgiT 1 Ten JT pp3attribl:lte the Sequent and heavy rains 

ot 1915 „a 1916 to the fr » g of Handera and 

Adam Smith : The Wealth of Nations (1776), bk. iv., eh. 5. 



France. me tmng is much more continuous than the 
rain, and fiequeut heavy rain is not unknown in times of 
peace.' The association is not constant;, and, if it were, it 
would still be necessary to show that the firing so affects the 
atmosphere as to induce rain. ’ ’ "" 

Absence of proof of necessary connexion vitiates all argu- 
ments from mere invariable simultaneity or succession even 
though further research may establish a causal connexion. 
Fallacy does, not mean that a statement is certainly false, but 
only that it is not proved to he true by the evidence offered 
for it. Vendors of patent medicines publish many testimonials 
from people who have recovered their health "after takincr 
them. Until it is established that the medicine in question 
has a curative effect on the pathological conditions the 
inference is unsafe. Moreover, the vendors do not obtrude 
upon public notice cases in which a cure did not follow. As 
only the favourable cases are advertised the question is beusred 

as well. && 

(ii) Errors in Selection of Evidence. 

.'(?) F /f ac y of Accident [Accidem ].— A beginner in the 
study .of demonstrative geometry, in investigating the general 
properties of triangles draws a figure which, it may be 
is approximately an equilateral triangle. In the course of his’ 
reasoning he deduces conclusions from the accidental equality 
oi the sides, and imagines them to be true of all triangles. 
He has introduced into his reasoning relations foreign to the 

problem upon which he is engaged. 

On quite similar lines Eousseau assumed that evils actually 
existing in French society in the eighteenth century were due 
to the very .existence of society, and drew the conclusion that 
human, nature could be pure only in a supposed ‘ state of 
nature, m which each individual would be independent of the 
influence of the community. 

. The argument that social ills of the present day are 
inevitable, so long as individual property exists, and that 
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therefore, they can be removed only by replacing this by 
collective ownership, is of like nature. 

In each case the whole social system is condemned because 
evils are found in the community, without examination as to 
whether those evils are due to the system itself, to abuses in 
its working, or to defects in human nature which a change of 
system would not remedy. To assume that a desired modi- 
fication would be the necessary outcome of an advocated 
change of system is to beg the question. 

Or take the following : “ Will this mile of railway cost 
more to lay than that ? JSTo, because it is no longer. But is 
length the only or the chief respect in which resemblance is 
material to the argument ? ISTo. That mile runs on the flat ; 
this must run through a tunnel. That mile runs through 
agricultural land ; this must run through a town. That mile 
runs over uninterrupted land; this must cross a bridge of 
wide span. To extract on assured conclusion from such a 
datum is fallacious .” 3 

§ This mode of taking for proof what is not proof is tra- 
ditionally known as the Fallacy oj the Accident , because it 
consists in taking accidental circumstances, or those that do 
not determine the conclusion, as pertinent and sufficient. 

(b) Confusion of General and Limited Statements . — A cog- 
nate mistake is to regard a general statement, and one 
limited in time or place or manner, as equivalent to each 
other. Some solemn kill-joys have apted on it in assuming 
that because a life given wholly to pleasure is blameworthy, 
therefore every pleasure is wrong; or, conversely, that because 
some pleasures are manifestly evil, therefore every pleasure 
must be condemned, ■ 

_ These are traditionally known as fallacies A dido simpli- 
citer ad dictum secundum quid, and A dido secundum,' quid ad 
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Whenever a general rule is wrongly applied to a particular 
case, or, conversely, when a particular case is wrongly as 
sumed to fall under a general rule, the fallacy is committed" 
As a general rule, it is wrong to stick knives into people 
but this should not hinder a surgeon from performing an 
operation, as in the following anecdote of a Russian ambassador 
at the beginning of the eighteenth century “ His Excellency 
happened to fall down in a kind of apoplectic fit, when he 
was paying a morning visit in the house of an acquaintance 
The confusion was of course very great, and messengers were 
despatched m every direction to find a surgeon : who, upon, 
his arrival, declared that his Excellency must be immediately 
blooded, and prepared himself forthwith to perform the 
operation : the barbarous servants of the embassy, who were 
there m great numbers, no sooner saw the surgeon prepared 
to wound the arm of their master with a sharp, ^hinino- 
instrument, than they drew their swords, put themselves in 
an attitude of defence, and swore in pure Sclavonic, ‘ that 
they would murder any man who attempted to do 


i & mm m tm misiortunes, or suffer 
e he was off his guard, and incapable 
By good fortune, the secretary arrived 
dispute, and his Excellency, relieved 
nd^perilous affection, was, after much 

ir own day of the assumption fre- 
3t, not only by irresponsible writers 
statesmen, that the introduction of 
cure all the ills of the body politic 


Sydney Smith : Peter Plymley'a Letters, Let. 9. 



w iNr application op Theories to Practice. — All 
thinking' deals with matter selected from the great world of 
fact. . It is abstract, because it omits from consideration all 
that it believes to be irrelevant to the purpose in hand. 
Hence arises the danger that it should apply its abstract 
conclusions to concrete facts without allowing for the influ- 
ence of the factors it has disregarded in its inference. 

The laws of motion are valid conclusions as to the action 
of physical forces considered abstractly. The universal fact 
of friction is disregarded. But in applying those laws in the 
making of a machine the influence of this omitted element 
must he allowed for, or the machine will not work. 

Similarly, theories of ethics which take account only of 
reason, or of the desire for pleasure, as guides of conduct, 
have little value for real life, in which so many factors co- 
operate m deciding Us llow to ^ 

Tlie political economy current in the first half of the nine- 
teenth century was an abstract system, built up on the con- 
ception of the ‘ economic man * ; that is, one whose actions 
were solely determined by desire for wealth, who was in 
equa an lee competition with all other men, and able to 
turn with equal facility to any occupation. AH modifications 
of economic activity due to other springs of action except 
laziness or desire for present enjoyment,-such as charity 
or o eis, orce of custom, vengeance, or stupidity — were 
ignore . a the results been regarded as equally abstract 
with pure physics, they would have liad an intellectual 
in res ■ n appily they were applied in much mistaken 
egis a ion, wi mutiny such modifications as are made in 
le ^ eones o p ysics when they are applied in machinery. 

Aiways it should be borne in mind that “ arguments about 
the abstract cannot handle and determine the concrete .” * 

r Card. Newman : The Grammar of Assent , p. 271 . 
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Often we hear 4 Ob ! that’s all very well in theory, but it 
won’t do in practice.’ The theory the objector has in mind 
is just such abstract theories as these. A true theory of 
, practice modifies abstract conclusions by consideration of the 
circumstances in which the practice has to be done. It takes 
into consideration those very elements which the abstract 
theory omits. It recognises that everything which may 
affect practice is pertinent to a practical question. 

(ii) In Estimation of Circumstantial Evidence. — 
Even if all the evidence be received, its total weight may be 
wrongly estimated. Indirect evidence is known as * circum- 
stantial. Its force consists in the concurrence of inde- 
pendent pieces of evidence all pointing to one conclusion, 
which by their variety and consistency give a strength of 
probability which for practical purposes we accept as proof. 
Indeed, it is often the only proof available. A burglar or 
murderer avoids that observation of his deeds by his fellows 
which would make direct evidence against him available. 
Much of historical investigation must trust mainly to cir- 
cumstantial evidence. 

In dealing with such evidence two fallacies are possible. 
Eirst. Each piece of evidence may be considered by itself, 
when its persuasive force is small, and the added strength 
due to their combination be ignored. They are added 
together, whereas the mutual support they give to each 
other makes their combination a product of factors, rather 
than a sum of units. Of this cumulative force the evidence 
adduced in favour of the belief that the Jjeticvs of Junius 
were written by Sir Philip Francis is a good illustration . 1 

Second. The cumulative evidence may be regarded as 
furnishing a certain proof. But we have proof only when no 
alternative is possible, and circumstantial evidence cannot 
ensure this. The elements may be merely coincidences, so 






1 See pp. 153-155. 
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that tlieir apparent cumulative force is illusory. At tlie 
most such, evidence can make any alternative highly im- 
probable. So it is laid down that “ In criminal prosecutions, 
the circumstantial evidence should be such, as to produce 
nearly the same degree of certainty as that which arises 
from direct testimony, and to exclude a rational probability 
of innocence.” 1 This is what is meant by ‘ practical proof ’ : 
no avoidance of the conclusion seems possible. 

On such practical proof — that is, on a high degree of 
probability — we have constantly to act. Many an unwise 
decision and unjust sentence has borne witness that such 
action may be based on error. 

These are all logical questions. That is a defective logic 
which supposes that all thought can be reduced to rule, and 
refuses to consider any arguments save those that lead to a 
formally demonstrated conclusion. It must be acknowledged 
that such unjustifiable limitation of its scope was long tra- 
ditional. But the defective use of logic is certainly not a 
reason for the neglect of logic ; it is a call for a more 
adequate use of it. With logic, as with other good things, 
“the abuse taketh not away the use thereof.” 

1 Pliillipps : Law of Evidence , vol. i, p. 456 (quoted by Newman, 
op. cit p. 316). 
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CHAPTER VIII. 


THE STUDY OF FACTS. 

' 1. Observation demands Skill. 

It is related that in a certain continental legislature a 
proposal to vote a grant for the provision of technical instruc- 
tion in agriculture was strongly opposed by the land-owners 
on the ground that it was unnecessary. The proposer quietly 
asked these vociferous objectors if any of them would be good 
enough to tell him whether a cow’s horns are behind, or in 
front of, her ears. Not one took up the challenge, and the 
vote was agreed to without further discussion. But it was 
noticed that the propounder of the query which had over- 
thrown his adversaries did not himself supply the answer. 

Can the reader do so ? If not he must be convinced that he 
has frequently seen what he has never noticed. If; he can 
answer this particular question, lie may easily find others 
which will bring home to him the same truth. In what order 
does a eat move its legs in walking ? What is the exact 
pattern of the carpet in your dining-room? How many 
windows are there in the Town Hall? 

We might go on indefinitely. It soon becomes evident, 
even to the most incredulous, that our knowledge of many 
familiar objects is sufficiently clear to enable us to recognise 
them, but not distinct as to many of their details. 

Seeing, then, is not observing. That is why we make so 
many mistakes as to what we have seen. No adage deserves 
less respect than * Seeing is believing.’ In many eases we 
should be nearer the truth were we to reverse it, and say 

135 



THE STUDY OP PACTS, 


* Believing is seeing. 5 For we often * see’ what we believe to 
be before our eyes when in truth something quite different is 
there. 1 

It follows that observation is a work of skill, and has to be 
learnt. 


2 . Observation is Selective. 

Out of the immense mass of impressions on our senses we 
pick out some to study with attention. That study is ob- 
servation. 

What we so select is determined by our interests. A 
tourist who is interested in architecture will study buildings, 
choosing those that are of most worth as characteristic of 
various periods, or as serving some definite purposes. It 
may be that in this general interest he has prominent in 
mind at the moment a more particular interest, and so confines 
himself to churches, or, yet more narrowly, to churches of a 
definite period, say, the early Gothic. If he be himself an 
architect and have in hand the designing of a new church, 
his observation will be determined in detail by this purpose. 
He will attend most to what is cognate to it and so helpful to 
him in his work, and will pass by with much less intense 
observation features that do not fall in with his scheme. 

Another traveller over the same ground may be a botanist. 
To him the objects of interest will be quite different. He 
will study plants and trees and flowery and if he be at the 
time working at some species of plant, examples of that will 
most engage his attention. 

Another may be a student of sociology; to him the 
arrangements of political and social life will be of primary 
interest. 

Yet another may be a gourmet. He will give close obser- 
vation to the meals served at the hotels and restaurants he 
frequents. And so on, 

1 Cf. p. 99. 
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f Doubtless, any one person may be interested in more than 

I 01ie oIass of experiences. But the rule holds that what each 

| observes is determined by his interests. 

I 8. Specialisation of* Interests. 

jj things do interest us we pay no more attention 

i than is demanded by the practical use we may wish to mate 

; of them. Interest is always specialised. 

' Wc begin b} being open to all sorts of impressions. To all 

| we give as much notice as is necessary to make use of them. 

[ 0ut of this general indeterminateness, determinate interests 

j glow, according to our tastes working in our surroundings, 

j , When an innate taste is very strong it seeks for food. That 
• we see in the struggles of genius amid uncongenial surroun- 

dings, or forced by outside influences into occupations which 
yield it no scope. But most men have no such overpowering 
impulse towards a definite line of activity. They make the 
best of the circumstances in which they find themselves, and, 
s °^' en onl 7 consciously, select among them those that win 

, their liking, and so call forth their best and most fruitful 

I efforts. 



| Each one, then, tends to become specialised in both thought 

and action. As he thinks and acts in his chosen lines, his 
j knowledge in those lines increases both in range and in depth. 

f suc ^ increase is gained at the cost of relinquishing both 

f ho P e tmd knowledge outside that limit. 

\ So we all become in a sense specialists in some few depart- 

\ ments of human activity. Knowledge and skill even in these 

J smad > they are jot smaller in other departments. 

; On the other hand, they may be large. Then we have the 

t artist or discoverer or inventor, the great statesman or 

f administrator. The difference is in the powers to observe, 

l that is > to select and stl ^y that is pertinent to our work' 

and to organise the results of our investigations into valid 
It , systems of thought. 






138 


THE STUDY OF FACTS. 



4. Observation and Thinking. 

Often skill in the study of facts, and skill in using them in 
inference, are not combined in equal strength in the same 
individual. In the progress of knowledge some men have . - 
done their best work in collecting facts ; others, it may be 
long afterwards, in seeing into the meaning of those facts. 

Take the case of a man like Stephen Grroombridge, who 
made thousands of accurate observations of stars in the early 
part of last century. Fifty years later something of the value 
his work began to emerge from a comparison with later 
observations which showed what stars had moved and how ; 
but it was not until nearly a century had elapsed that some- 
thing about the laws of stellar movement was extracted from 
patient work, combined with a repetition of similar work 
at Greenwich .” 1 

But, whether done by one mind or by many minds, the two 
forms of work are equally necessary to that building up of 
true systems of thought in which the advance of knowledge 
consists. 

Though some men can observe better than they can com- 
bine their observations into systems, yet observation itself 
involves thought. 

In the first place, it is selective. Interest determines the 
general line of our observations; our immediate purpose 
decides them in detail. Mere interest, however, will not 
guide us in what we select for study. « That depends on what 
seems to us to be pertinent, and that is an inference from our 
knowledge of the matter in hand. 

We have seen that this selection may be imperfect, by the 
omission of something which should be taken into account, by 
the inclusion of something which is not really material, or by 
the distortion of facts, either unintentionally, or deliberately, 
them fit into some preconceived theory. 

XT ■ XT' A J J .i. r»„: :> *» m •» : *•> mi '■'> 
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J-liis possibility of error shows that observation is not 
simply recognition of the existence of facts; it is the 
choosing and interpretation of them. The best observer is 
he who starts with a question to answer, but with no prejudice 
in favour of one answer rather than another. The question 
may be whether a certain theory be true or false, or it may be 
simply ‘ What exactly are these facts ? ’ In the latter case 
bias towards some one answer is less likely to be present ; in 
the former it has to be specially guarded against. 

In the second place, the decision as to what a fact is 
depends on inference from past experience. In the simplest 
case of familiar recognition we decide, for instance, that a 
small moving object, so high up in the sky that we cannot 
clearly make out its shape, is a bird, because we have had 
many experiences of seeing birds flying at various heights, and 
becoming more indefinite in shape as they soar higher. From 
similarity of appearance we infer identity of nature. But we 
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Greig are not deliberate, and do not form a signature. 
Three members believe the marks to be intentional, but do. 
not commit themselves to the reading of them given by Mr. 
G-reig. One member is not prepared to express an opinion. 

II. The Mallet. — Six members are satisfied that there 
is no deliberate inscription at this point. The remaining 
members are prepared to admit the possibility of the exist-* 
ence of a deliberate inscription, 

III. The Date. — The committee agree that in the place 
where Mr. Greig and Mr. Barber see a date there are mark- 
ings which resemble figures. The majority of the com- 
mittee believe these markings to be deliberate, but they 
differ as to the reading of them. 

I Y. The Mengs Signature. — No member of the com- 
mittee could see any recognisable inscription. Some mem- 
bers see markings, but differ as to whether they are 
intentional. 

Y. The Erasure. — Two members of the committee 
believe that there are signs of erasure in the part of the 
canvas contiguous to the markings under discussion. One 
member sees signs of an abrasure, but expresses no opinion 
as to whether it is deliberate. Four members are definitely 
of opinion there has been no deliberate erasure and that the 
appearances are to be explained otherwise. Three members, 
not having expert experience, express no opinion. 

(Signed) Frederic G, Kenyon* (Chairman), Sidney 
Colvin, Hugh Lane, Solomon J. Solomon, J. 
M’Lure Hamilton, Walter Sickert, A. J. Fin- 
berg, William McKay, W. G. Rawlinson, Fabian 
Ware. 

April 29, 1910. 5 ’ 


5. Use of Scientific Instruments. 

That accurate observation calls into play knowledge ac- 
quired from previous experience is evident whenever it is 
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f made with the aid of scientific instruments. Little astrono- 

mical work can he done without the telescope ; much bio- 
logical and geological observation requires the microscope ; 
. physics and chemistry cannot get on without the balance 
and the spectroscope. 

But if we ask ourselves what a scientific instrument is, we 
1 must answer that it is a system—and often a very complex 

system — of knowledge embodied in such substances as brass 
and glass. In using the instruments we bring to bear on 
% our observation all the knowledge involved in their structure. • 

I It is not surprising, therefore, that one has to learn to use 

j them. The tyro cannot apply this embodied knowledge, 

j because he has not made it his own in any way. Only when 

j, one knows it, at least in its practical bearings, can one use 

| the instruments effectively. So, “ skill in modern laboratory 

j work is as far out of tlie reach of the untaught as perform- 

ance on a musical instrument.” 1 

In all observation we select; in all selection we apply 
knowledge and use inference ; and throughout we are guided 
by our purpose. 

With continued observation grows the power of dis- 
j crimination. The expert can distinguish shades of differ- 

{ enee which are imperceptible to the ordinary man. An 

j artist sees many shades of colour between two tints which to 

! the ordinary eye are identical; a musician can detect dif- 

ferences of pitch and bone which are imperceptible to the 
I untrained ear ; a tea-taster or cigar-taster can range in an 

order of merit samples which, to him who is not a con- 
noisseur, are of equal quality. 

So with the skilled thinker. To him distinctions in 
thought are “ gross as a mountain, open, palpable ” which 
the man in the street does not recognise at all, or dismisses 
j as making no difference. 






1 Sir T. Clifford Allbutt: Article on “ Medicine ” 
11th edn. , 


in Ency. Brit., 





me am ot instruments the power to detect small dif- 
ferences is enormously increased. Step by step with it 
goes increase in exact knowledge ; without it knowledge 
remains at the elementary stage of ordinary life, in which all 
distinctions except those that lie on the surface are ignored. 

6. Experiment. 

(i) Natube of Experiment.— Now we can take another 
step forwards. Having grasped the truth that many differ- 
ences which are hidden from the untrained mind are of the 
greatest importance, we reach the problem of the possibility 
of isolating them, and of submitting their occurrence to our 
control. True, we cannot make the facts that happen in the 
world other than they are, but cannot we select the facts we 
study , not only in thought but in their real happening ? 

The answer to this is experiment, which is simply observa- 
tion of an event the occurrence of which is determined bv 
the observer. J 

It seems to be a common belief that experiment is some- 
thing done m a scientific laboratory with the aid of elaborate 
instruments. Certainly some experiment is of this character 
But it need not be so. In ordinary life we are always mak- 
ing experiments The boy who plays a trick on his father 
01 his schoolmaster * to see how he *pll take it ’ works an 
experiment and by its results gets knowledge that he may 
hnd..hseful for future guidance. Again he experiments if 
when set to work a sum he does not clearly understand, be 
toes the application of some rule in the hope that it will 
produce the. correct answer. 

If I wish to decide whether I can learn a stanza of poetrv 
more easdy by reading it straight through again and again 
till I can repeat it, or by memorising each line separately I 
try the experiment with two stanzas of equal length and 

= ^ 1 ** *• -quisition 
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^ If a person suffering from some disease is led to dose him- 

j self with a patent medicine, lie works an experiment on his 

! own state of health. Often, it may be presumed, his 

. physician also experiments on that state, but he does it with 
much greater knowledge of the nature both of the i rouble 
and of that of the drugs he administers. So his experi- 
menting is likely to be more to the purpose. He may, for 
example, be sure that his patient needs a tonic, but may 
have to try several times before he finds out which one is the 
| most beneficial. 

Experiment, then, is no more a matter of the use of instru- 
; ments than is simple observation. 

Still less is it a matter of the kind of inquiry on foot. 

It is observation with a purpose so definite, and with 
; pertinent knowledge so adequate, that the occurrence of the 

event, and the conditions under which it occurs, can be 
determined by the observer. 

(ii) Aim. of Experiment. — Experiment is evidently not 
possible in every investigation. The astronomer cannot 
control the motions of the stars, the geologist cannot make 
the past history of the earth other than it has been. 

} Hut the chemist can experiment, and in no branch of 

1 knowledge has experiment played a larger part than in 

. chemistry. Chemical action can be studied on a small 

I scale and under very definite conditions. Its resu^ifb. 1 " 

r quickly reached and are, definite. This is because chemistry 

■ | deals with only one class of natural forces, so that, though 

j works with material things, the relations it establishes are 

| abstract. 

J In some other fields of investigation the isolation of the 

| agents to be studied and of the results they bring about 

I cannot be secured. So the nature of the results does not 

| stand out clearly. For example, every change in the laws is 

J an experiment on the well-being of the community. But the 

| action of any particular law cannot be separated from other 
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factors m social life, many of which are sure to modify tb 

effect it would have if they were not present, or were othe: 
than they are. 

The simpler the matter in hand and the more nearly th< 
analysis of fact by thought can be reproduced in the ‘facts 
themselves, the surer aud more potent a means is experimenf 
or the solution of definite problems and the answering of 
clefmite questions. 

(in) Analysis of Experiment.— T he essence of experi- 
ment is the planning what shall be done in order to secure 
that a definite event happens under well-known conditions, 
so that the change wrought can be studied by itself. 

The use of instruments adds precision to experiment, and 
m many cases is indispensable. But instruments are only 
ST n B 18 n0t the maai P ul ation of instruments which 

done 6 e ^ enment ’ but the planning of what is to be 
done mther with or without instruments. The great experi- 

tSo m r“ ftea d ° eS BOt Work out Ilis experiments in 

exec uhH 017 ' ? 3 r 6ntS them ’ and leaves tlle mechanical 

execution to people whose time is less valuable than bis own 

The actual carrying out of the planned experiment* is 

aualogous to the work of the builder ; that of tluf de“ er o 

U^ZTI- that -° £ tie arcMtect ’ -eh case the 
inghand. dllectm S mmd > the former is merely the operat- 

occmlI AL ? ° F Expebiment -— ; Experiment can ensure the 
Ww 7 T CTent at anj timer So tlle Nervation can 





(.V ' Dipficijlty of Experiment. — Whether observation 
be simple, or under tbe semi-artificial conditions of experi- 
ment, the observer has to be on his guard that he does not 
assume that whatever he has not noticed does not 'exist. 
Poi long years experiments had been made on the compo- 
sition of the atmosphere before such gases as .argon were 
found in it. Until every factor in the event is accounted for, 
the work of the investigator is unfinished. And many 
factors are so small that they may well escape recognition 
for a long time. 

7. Summary. 

It is evident, then, that scientific, or exact, observation is 
work winch demands the greatest skill, that it can only be 
done well by those who have devoted much time and energy 
to acquiring the power, and that then its effectiveness 
depends not only on the care, but also on the knowledge of 
the investigator. ® 

The devising of an experiment to decide the answer to a 
certain question demands in addition much constructive 
power. The experimenter must see in imagination the con- 
ditions it is necessary to secure, and then bring to bear all 
his ingenuity to plan means that will secure them. 

, ■ J^ uen % he has tq invent his instruments before he can 
use them. _ Ihis, too, is inference based on knowledge, for 
eveiy new instrument is developed out of one already exist- 
ing, but not altogether suitable for the work in hand^ Thus 
we see that the advance of knowledge calls for the invention 

n&srr? of w but ° f an tiie materiai aidg 

M “ d th ° se 
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CHAPTER IX 


INDUCTIVE DEALING WITH PACTS. 

1. Pacta m-ust be reduced to System. 

other^rf/ faCtS f at W ? may learn their relations to each 

It is ont f™ 61 ™ 8 - A fact ^ itself means nothing to ns. 

svsfern t/ + When T S6e aS a coasti tuent element of some 
system that we understand it. 

the T i e ini at th° nS l We A n ° W f d eXpl ‘ eSS are as Enumerable as 
aronte^ f y m Uld together ' But - Hie them, they may be 
grouped into wide general classes. Of these the chief aii- 

ledae is thTT ^ Unl ? e ™ ess -~ Th e first step towards know- 
th/nSit g T P > Ug ° hk r ith Hke ’ and the se P ar ation of 

2^41.- “ ls 111 **«•**■ “• i- 

like%tTZ In f iSi ° n Mld & *lusion.~To group like with 
1 ke to see each as a member of a class. Moreover classes 

of a 1 S1 ^ dar WaJ ’ aad S ° are thou S ht ^ members 
of Zttion b8 g,TCS " things — one 

rig 8 ' r ° U ^ rests - the 
the fela In 5 objects have qualities. So is brought out 
* of , sub Joot and attribute. . This is a relit; ™ 
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(5) Quantity . — We compare tilings and groups of tilings 
on the basis of more and less. When we do this by measure- 
ment that is, by counting the number of a chosen unit in 
each— we have definite Numerical Relations. When we do 
not pass beyond the recognition of more and less in size or in 
home quality, we establish Relations of Degree. Ju every case 
we make a serial arrangement on the basis of quantity. " 

(6) Space .— We know all things as existing, and all events 
as occurring, in space. We may consider their spatial rela- 
tions apart from the things and events themselves, and thus 
construct a system of geometrical relations, such as is ex- 
pressed in Euclid’s ‘ Elements of Geometry.’ 

(7) Time. Relations of time give form to records of events. 
They all fall under the two heads of Coexistence and Success 
sion. 


(8) Causality.— We cannot think the course of the world as 
accidental. Hence, the most important relation for knowledge 
of events is that of causation, which shows that the occurrence 
of one event leads inevitably to another event. The former 
we call the Cause of the latter; the latter the Effect of the 


As all events occur both in time and in space, those rela- 
tions are always present with relations of causation To 
assume that when they are established causation is also estab- 

propirlZi lnt ° faUaCJ ° f P ° St C ° r aUm] hoc ’ er 9° 


2, Generalisation, 

The facts studied are few ; those in the universe are innumer- 
able. Yet on the ground of observation of those selected facts 
general relations are established. The particular facts are 

t?^T,S p ■ so “ ob “ — 



1 See pp. 128-129, 
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The generalisation is to tlie limits of the class to which we 
assign them. It follows that the value of all empirical laws 
depends on the soundness of classification. A good classi- 
fication is, then, the first step in an inductive inquiry into 
the constitution of the world. But this involves accurate 
knowledge of the nature of things, as its ground. 

Exact knowledge, however, is developed out of less perfect 
knowledge, and the process of development is often a very 
slow one. However vague and imperfect the knowledge it 
implies, some arrangement of facts into classes is presupposed 
in all thought. Without it the world would he a chaos, and 
experience could not begin to teach ns. We assume from the 
first that things called by the same name are of the same 
nature. We trust to the classification which the long ex- 
perience of our ancestors has embodied in the language we 
learn ; and, for the practical purposes of daily life, we find 
this guidance sufficiently trustworthy. 

It is under the goad of some special need or interest that 
we set to work to examine critically the current classification, 
to make it more accurate, and to extend the same principle of 
arrangement to facts which do not come into the experience 
of every-day life and to elements into which we are led to 
analyse common things. 

3. Science. 

Without waiting to obtain exact — or scientific — knowledge 
of the facts of common life we are continually urged by daily 
needs to weave them into systems. Induction in science is 
not a new mode of reasoning. It is only the kind of reason- 
ing we constantly use in daily life, in matters of very small 
importance as well as in those of greater moment, made as 
accurate as possible. We cannot fix a boundary line between 
‘ scientific ’ and ordinary thought and knowledge. There is 
a continuous scale, ranging from the vague beginnings of 
knowledge in childhood to the very definite knowledge in 
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some range of experience possessed by the man who lias 
devoted his life to research. The former is at once seen to be 
‘ unscientific ’ and the latter is undoubtedly ‘ scientific.’ But 
. in the middle region it would often be a bold thing to apply 
either adjective. 

Whatever the matter we study, as thought grows in ac- 
curacy it becomes increasingly scientific. For ‘science’ is 
exact knowledge of any kind. The limitation of the name to 
certain fields of knowledge is itself an instance of unscientific 
popular thought. And ‘popular ’ thought is the thought of 
people who have given no real study to the subject in hand, 
whatever it may be. 

4. Examples of Induction. 

The facts of experience are always challenging us to explain 
them. Many of these challenges we ignore. But when anv 
of them touch our interests we try to answer the question 
they raise in our minds. The answer can be found only by 
referring each to its appropriate place .in a system. When 
this is so done that each points to the same answer we feel 
sure that we have solved the problem. 

(a) A Domestic Incident .— For example, I find the inkpot 
on my desk overturned, and the pages of my manuscript 
stained with ink. The question is at once raised of how the 
mess was made. Two solutions may present themselves to 
me as possible. The servant may have overturned the inkpot 
m dusting the table, or the cat may have been roaming at 

large in my study, have jumped on the table, and knocked 
over the inkpot. 

If the servant is a careful person, she is so far unlikely to 
have been the agent ; and if she had accidentally done the mis- 
chief she would have been likely to have set up the inkpot 
again, and to have wiped up the spilt ink. Further, if she is 
accustomed to tell me when she has accidentally done any 
mischief, and though she has seen me this morning has said 
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nothing about it, the probability that she was concerned in 
the trouble is decreased. 

So the supposition that the cat was the guilty individual is 
indirectly increased. If then it is found that the cat has un- 
doubtedly visited the study, and if she is known to be in the 
habit of jumping on tables, the case against her begins to 
look black ; if on examination ink is found on her coat she 
stands -condemned. The problem is solved, the facts all sup- 
port one conclusion, and I am as fully convinced that the cat 
overturned the inkpot as if I had seen her do it. 

(b) Unravelling a Grime . — Such simple pieces of inductive 
reasoning are of daily occurrence. They differ only in simpli- 
city from the inductive inquiries by which a crime is brought 
home to its perpetrator. The student of logic may get much 
insight into the methods of inductive reasoning by studying 
the tales of the detection of criminals written by Edgar Allan 
Poe, or those studies in mystery which Sir Arthur Conan 
Doyle has given us in the exploits of * Sherlock Holmes . 5 In 
all, the inferences are inductive, or * analytic/ as Poe rightly 
calls them. Conan Doyle obscures their real nature by using 
f deduction 5 as synonymous with inference. 

Let us, as an illustration, briefly set out the main points in 
Poe’s Murders in the J Rue Morgue . 

A mother and daughter lived together in the fourth story 
of a house, otherwise unoccupied. 

About three o’clock one morning /he inhabitants of the 
district were aroused from sleep by a succession of terrific 
shrieks, issuing apparently” from that story. “After some 
delay, the gateway was broken in with a crowbar, and eight 
or ten of the neighbours entered, accompanied by two gen- 
darmes. By this time the cries had ceased ; but, as the party 
rushed up the first flight of stairs, two or more rough voices, 
in angry contention, were distinguished, and seemed to pro- 
ceed from the upper part of the house. As the second 
landing was reached, these sounds, also, had ceased.” 
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On reaching the fourth floor the doors of the two rooms of 
which it consisted were found locked, and the keys in the 
locks inside the rooms. Forcing open one of the doors, the 
searchers saw a room in great disorder, “the furniture 
•broken and thrown about in all directions. . . . On a chair 
lay a razor, besmeared with blood. On the hearth were two 
or three long and thick tresses of grey human hair, also 
dabbled in blood, and seeming to have been pulled out by the 
roots.” A considerable sum of money lay on the floor. 

Further search discovered the corpse of the daughter 
pushed up the chimney, head downwards, and on the throat 
were “dark bruises and deep indentations of finger nails.” 

Nothing else was found in the house, which was furnished 
only on the fourth floor. But in a small paved yard at the 
back, “the corpse of the old lady, with her throat so entirely 
cut that, upon an attempt to raise her, the head fell off,” was 
discovered. The whole body was badly bruised, and many 
of the bones were shattered. 

At the inquest, all the people who had entered the house 
agreed that one of the voices heard as they were going up the 
stairs spoke in French. The other voice was described as 
“ shrill ” or “harsh,” but none had understood what it said. 
The witnesses were of di derent nationalities, and each was 
“ sure that it was not the voice of one of his own countrymen.” 
One Frenchman supposed it to be that of a Spaniard, another 
that of an Italian; Dutchman that of a Frenchman; an 
Englishman that of a^G-erman ; an Italian that of a Russian. 
There was only one point in common : each attributed it to a 
language of which he confessed he had no knowledge. 

Here, then, was a problem. Two murders had been com- 
mitted. Who was guilty ? 

The police were completely at fault. Bobbery could not be 
the motive, for the money was left. 



The problem was solved by the Chevalier Dnpin, by exam- 
ination of the facts and keen analytic reasoning upon them. 
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First he selected those facts that were pertinent. He scru 
tmised the outside of the house, both back and front £ 
examined with care both the bodies of the victims ™d« 
interior of the two rooms. mS aud tlle 

The first question he set himself to answer was : How did 
e murderer or murderers get out without being seen ? Ther 
could not have passed through either of the focS' doom 
Mmute search showed there was no secret entrance The 
chimneys at the height of some eight or ten feet narrowe Jso 
that a large cat could not get through. Nothing was left W 
the windows “ Through those of the front room no one couW 
have escaped without notice from the crowd in the street 

bikreomT 8 ^ 8 aV8PaSS6d ’ tllea ’ tIlroil - h «*ose of the 

na t m hea1 "fhe" T 

to" szrrL' *****-«* ^ 
“1“ oSr™ “ ° f «“» e 

deg^e o( ™r' totT 4 V"’ 

characteristic. 7> Hei6 ’ the »- was a second 

Now comes in the bearing of the discrepant evidence as to 
the language m which the harsh voice had spoken, ^t could 


f 
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not be a European language, and the presence of an Asiatic 
or African was highly improbable. 

The one explanation that would harmonise all the facts 
. with each other and with other pertinent knowledge was that 
the murders had been committed by an escaped ourang- 
outang, and that the French voice was that of its owner, who 
was trying to re-capture it. He was probably a sailor, or he 
would have been unlikely to have been able to climb up the 
rod.- Horrified at what lie saw, and terrified lest he should 
be accused, he would have left the beast, returned home, and 
withheld liis evidence. The ape would then have escaped. 

By a cunningly worded advertisement of the finding an 
ourang-outang at large some miles away, Dupin induced the 
sailor to call on him, and elicited a confession that confirmed 
his theory in every point. 

(c) Who was ‘Junius’?— As an example of inductive 
reasoning on a quite different matter we will take the at- 
tempts to solve the problem of the authorship of the Letters 
of Ju nius . 

“ The wildest guesses as to his identity were made in his 
own day and after. It was thought at first that only Burke 
cou d write so well, and most of the eminent contemporaries 
o Junius have, at one time or another, been charged with 
the authorship of the letters .” 1 

Macaulay thus sums up the evidence in favour of the 
supposition that the letters were written by Sir Philip Fran- ’ 
cis. “Was he the author of the Letters of Junius? Our 
own firm be hef is that he was. The evidence is, we think 
such as would support a verdict in a civil, nav, in a criminal 
pioceedmg. The handwriting of Junius is the very peculiar 
handwi itmg-of Francis, slightly disguised. As to the position 
pursuits, and connexions of Junius, the following are the 
most important facts which can be considered as clearly 

vol. I" 0 * 0 * hl ° ambridrJe HiHor y °f ^glish Literature, 
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proved : first, that, he was acquainted with the technical forms 
of the secretary of state’s office; secondly that he was 
intimately acquainted with the business of the war-office- 

th^hT 7, r h r’ d I U1 ' mg * he ? ear 1770 ’ attended debates in 
the House of Lords, and took notes of speeches, particularly 

of the speeches of Lord Chatham ; fourthly, that he bitterly 
resented the appointment of Mr. Chamfer to the place of 
deputy secretary-at-war; fifthly, that he was bound by some 
strong tie to the first Lord Holland. 7 

Pa f ed SOme years iu tlie secretary of state’s 
office. He was subsequently chief clerk of the war- office 
He repeatedly mentioned that he had himself, in 1770 heard 
yf 0f r ;“* »». Of the,; ,p«ohl Z, 

“taXrT T m “* notei He resis ' u,d his ““'lip 

» t he wm-eftee from ,« e .t menl „ t tll8 appointment f K J 

believe that more than two of f.! 1£ >,v, • ot 


■ ! H® 
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his second best work may be very wide indeed. . . . Nay it 
is certain that the Man in the Mask, whoever he may have 
been, was a most unequal writer. 

One of the strongest reasons for believing that Francis was 
Junius is the moral resemblance between the two men. It 
is not difficult, from the letters which, under various signa- 
tures, are known to have been written by Junius, and from 
his dealings with Woodfall and others, to form a tolerably 
correct notion of hk character. He was clearly a man not, 
destitute of real patriotism and magnanimity, a man whose 
vices were not of a sordid kind. But he must also have been 
a man m the highest degree arrogant and insolent, a man 
prone to malevolence, and prone to the error of mistaking his 
malevolence for public virtue. ... It may be added that 
Junius, though allied with the democratic party by common 

enmities, was the very opposite of a democratic politician. . . . 

All this, we believe, might stand, with scarcely any change 
tor a character of Philip Francis .” 1 

More recent critics are not as confident as Macaulay. Mr. 
Previte- Orton thus sums up the present position .- “ The letters 
of Junius seem to he brought home to a small group which 
included Calcraft, Francis and, perhaps, Lord Temple. They 
passed through Francis’s hands, and he is their most likely 
author. He evidently wished to be thought so ; hut, if he was^ 
the malignant talent they displayed could only develop in 
secrecy, or perhaps, hij prime was short. He remains iif his 
leal character a pretender only, in his assumed, a shade • stat 
nomitus umbra. ' * • nal 

This example well brings out the cumulative force of 
circumstantial evidence, each piece of which is, by itself of 
httle weight. It also shows that inductive inference calo 
always yie d a certain proof, but only a probable conclusion. 

(d) Hveros Crown - We will now take an example from 
the early history of science. 

1 Essay on Warren. Hastings., s Op. dt. a 410 


3 Op . cit ., p. 410. 



mero, King ol Syracuse, had given a lump of gold to be 
made into a crown, and when it came back he suspected that 
the workmen had kept back some of the gold, and had made 
up the weight by adding more than the right quantity of 
silver; but he had no means of proving this, because they had 
made it weigh as much as the gold which had been sent, 
Archimedes, puzzling over this problem, went to his bath. 
As he stepped in he saw the water, which his body displaced 
.me to a higher level in the bath, and to the astonishment of 
his servants he sprang out of the water and ran home through 
■ e streets of Syracuse almost naked, crying Eureka, ! Eureka / 

( i have found it, I have found it.’) 

What had he found? He had discovered that any solid 
body put into a vessel of water displaces a quantity of water 
equal to its own bulk, and therefore that equal weights of 
two substances, one light and bulky, and the other heavy and 
small, will displace different quantities of water This dis 
covbry enabled him to solve his problem. He procured on^ 
tump of gold and another of silver, each weighing exactly the 
?ame as the crown. Of course the lumps were not the same 
toe, because si ver is lighter than gold, and so it takes 
nore of it to make up the same weight. He first put the 
? old into a basin of water, and marked on the side of the 
vessel the ^ght to which the water rose. Next, taking out 

gold, he put m the silver, which, though it weighed tho 
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Tliis problem is a simpler one than either of the last two, 
for it involved only a relation of inanimate matter. JVIoreo vor, 
the analogy suggested to Archimedes between the effect of 
. imm ersing his own body and another body could be tested by 
a simple experiment. The solution of the particular problem 
was a certain one. But, more important than that, a general 
law of nature was discovered from which many conclusions 
could be deduced. . The example also shows'' the value of 
measurement in giving greater precision to experiment. 

(e) A Pre-historic Painting. —As a last example we will 
take an instance from anthropology. 

In the Little Pyrenees is the cave of Niaux, “ high up in a 
valley scarred nearly up to the top by former glaciers. This 
cave is about a mile deep ; and it will take you half a mile of 
awkward groping amongst boulders and stalactites, not to 
mention a choke in one part of the passage such as must 
puzzle a fat man, before the cavern becomes spacious, and you 
tmd yourself in the vast underground cathedral that pre- 
historic man has chosen for his picture-gallery. 

There are . . . whole screeds of symbols waiting, perhaps 
waiting for ever, to be interpreted. The dots and lines and 
pothooks clearly belong to a system of picture-writing Can 
we make out their meaning at all ? Once in a way, perhaps- 
Note these marks looking like two different kinds of throwino-- 
club; at any rate, there are Australian weapons not unlike 
them. To the left of them are a lot of dots in what look like 
patterns amongst which we get twice over the scheme of one 

“J 4 ® centr ® l of a circle of otters. Then, farther still to 
lie left, comes the painted figure of a bison; or, to be more 
accurate, the front half is painted, the back being a piece 
of protruding rock that gives the effect of low relief. The 
bison is rearing back on its haunches, and there is a patch of 
iecL paint, like an open. wound, just over the region of its heart 

that ran somewhat thus: ‘ With these weapons, and by these 
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encircling ; tactics, may we slay a fat bison, 0 ye powers of the 
daik . Depend upon it, the men who went half a mile into 

did Z / a t0 Paiut t,lin * s U P on the walls, 

did not do so merely for fun. ... In Australia, . . . rock- 

paintings of game-animals, not so lifelike as these of the old 
days but symbolie almost beyond ail recognising, form part 
cure? <3 Cer !“ onie ® whereb y sood hunting is held to be V 

2 0P \ m6thln ? 1 0f tlie sort > to** we may suppose, took 
plcace ages ago m tlie cave of Niaux.” 1 

B: Tlie Inductive Method. 

Let us now ask ourselves what are the characteristics of 
method common to all these examples of inductive inference 
(1) Collection oe Facts. The first stands out clearly 

oTlos t Tl Ul ° bSerVati0n 0f facte * “d selection 
of those that seem to bear- on the problem. Facts which 

appear to be irrelevant are put on one side. In Poe’s tale 
Lupin eliminated the doors as possible means of egress be 
cause each was found locked, with its key inside the room 
when the searchers reached it. He put on one side the eliim ’ 
ney S because they were too narrow; the front windows because 
they were under observation. se 

The decision as to what facts are really pertinent is in 
^y cases one of extreme difficulty, but a'nfistake i vi- 
tiates the whole inference. The clearer the grasp of what the 
question at issue is, the more likely is the selection to be 
a good one.^ In addition to this there: are personal qualities • 
the open mind, as contrasted with the mind already made un 
which allows ts choice to be guided by its pi^conc^t^ 
the mind well stored with cognate knowledge, withmanv 
precedents and like situations at command. Behind these 
and directing them, are insight and analytic power the 
products partly of natural endowment and partly^ cultiva 
tion. In these people differ widely. J 

* 1 ^ Maretfc : Anthropology t pp. 50-52. 
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(u) Supposition, or Colligation op Pacts.— W hen the 
tacts are selected a relation must be imagined which binds— 
or colhgates-them into a system. We then arrange them 

' a f° rdlng ' to tllis su PP«>sed connexion, and see 

wiiether they liang together consistently. 

a fwlv ““I, T?, SU , PP ° sitiolls ma J Present themselves on 
f i t ^ ad known facts are consistent with both 

oX one of T- ^ S ° U f ht ’ t01 W find Some ^1 fit into 

2® ll f 6 una o ul ed systems. These are crucial instances, 
^ ^ s to i eject all but one of the suppositions. 

The process is illustrated in our examples. There were 

ZliZToT * ,*! ^ a 

sources of info, ,“ tents dnd st d’ le > and comparison with the 
ices of information, character, and style, of any sue»e6ted 

iz “ ,,s ‘ te » t. tb J i 5 »d 

fiom that process the supposition that Junius was Francis 
emerges as the most probably true 

hal ten°n Sib r u ^ ° f tlw supposition that silver 

suiLted to A V- t tUt f d f ° r g0W in tlle r °y al C1 '°wn was 

ZUZ d iLZ'mL'bo^t? “ th ° P t » bl <“- *—«ef 

this one relation t?\ , were recognised as being alike in 

- “ "r “p 

deductively inferred that if + J i ^ Wr l Fr0ln this it was 
unequal si tlm KrX% , r ^ ° f ec l ual wei S^ are of 
»Jler. “ wa, ,f?P la “ “”>» tie 

^iei»vL“LS. 'ii ,tr , wt tor bnit - 

an experiment to aimiv fh a ' remained was to devise 
case. The qiiestio^L? 8 T* 1 law to tlle Particular 
swer ivas assuredly true. US answered ’ aild an- 

explanation is related to* known a w^^7ti^jT 8e6 l b ^ 
aborigines. oms ^ ie Australian 


BBS— 
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HJ— -la considering tlie part played by 
supposition m these inquiries we see that much has to be 
done after the explanation is suggested. Many suppositions 

<ue sooner or later disproved, by being found to be incon- 
sistent with some facts which were unknown, or were not 
taken into account, when they were formed. Those which 
are upheld are upheld by those same facts. In Poe’s tale 
Dnpins solution involved a sailor and an ape, neither of 
which was among the facts from which he inferred their 
eastence and action All remained theory till confirmation 
y the sailor himself brought the required verification We 
make many suppositions in life which turn out to be false 
Nor is this confined to matters of every-day experience. The 
us ,oiy o science is full of discarded suppositions. Indeed 
it has been said that “to try wrong guesses is, with most 
peisons, the onlj way to hit upon right ones.” 1 

must betitrn df ° rbelief ’ ° r t0jllStifyaetkm ’ a supposition 
of as H C 7 PanUS ltS C0Me q^es with other facts, 

of asclffeent a kind as possible from those that suggested 

• ' r Uh Veilfied a supposition remains a mere suggestion 

indicating a line of inquiry. fegesmon 

6. Application. 

When a general relation is proved to be true, it can be ex- 
ended to other cases by deductive reasoning. These are thus 
brought under the same system of thought, and a new advance 
is made towards the unification of knowledge. The applica- 
tion of the law of specific gravity discovered by Archfmedes 
SmL“ “ 40 deciding the composition 

Nor is such application tentative. The principle of cavi- 
tation is extended without doubt or hesitation to every fresh 
star found by the telescope, and to every minute particle of 
matter revealed by the microscope. The chemist is sure that 
1 Whewell : Nomm Organon Rmovatum, p. 79. 
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elements always combine in the exact proportions he finds 
illustrated m the laboratory. Thought is possible only on the 
assumption expressed in the Principle of Identity that the 

' iTconttfnt UngS ’ aS Sh ° Wn intlleir relations with other things. 

Bis in this assurqmce of its results that this step in gaining 

knowledge differs from the last. In that also^esiSs^ 
inferred But the inference is a question, which has to be 
answered by appeal to fact. The law from which the results 

XnTat 1 ^ is -ched onTy 

when that trial is over, and the law established. No 

one doubts that its results are true, and were a fact to 

appear to be out of harmony with them we should 

fl ‘ e f “‘ w " mmely de ” ibed or 

Ho sane person for instance, would credit that an account 
fa boy who climbed up into the air and continued Ms 
upward progress uninterruptedly, never returning to earth 
lef erred to anything more real than an Indian conjurer's' 
" eject T it ? oufc hesitatioa the statement that 

adamant (loadstone), which of its nature draws tT to 

or’naSs of ^ Sf™ PaSS U ° slli P s fchat b ^e either bonds 
or nails of iron m them ; and if they do, anon the rocks of 

thence ThltU^ ^ th ^ never go 

hence. That there i & personal testimony both to the dis 

appearing boy and to the rocks of adamant does not affect 

ur mciedulity. And that incredulity is based on accent 

irreconcilable Ve^l] 7^ ^ ** ™ assel>ted facts 
know th,7 ^ f ° r n ° rebutfci ng testimony; we 

elnno+ be fit?! • f me f S Caim0t b ® trUe ’ becaus ® they 
*7 ^ ed lat0 a ^ de s y st em of knowledge in which so 
ianj other facts find their meaning. 

Voyage <> md Travels of Sir John Mandeville , oh. *27. 

G. Xj, " . * 

11 . 
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7. Summary of Steps of Inference. 

The establishment of a system of knowledge of some part 
or aspect of the world has, then, four steps or stages — 

(1) Observing \ 

(2) Supposing \ Induction . 

(3) Yerifying } 

(4) Applying Deduction. 

8. Time taken by Investigation. 

These steps may be taken in rapid succession, or may be 
spread over many years. Every discovery in science gives a 
new meaning to facts which, as mere facts, were always known 
to mankind. The explanation may be suggested a long time 
before it can be verified. Newton put aside for fifteen years 
his supposition that gravitation ruled the revolution of the 
moon, because he deduced as a consequence that it ought to 
be deflected from the tangent to its orbit a little over fifteen 
feet a minute, while its real deflection appeared to be only 
thirteen feet. There was a clashing of theory with observed 
fact. But the theoretical conclusion rested on the estimate 
of the distance of the moon from the earth. Error might be 
there, and not in the supposition. This proved to be the case, 
and when Newton repeated his calculations on the basis of 
the more accurate measurement, the apparent discrepancy 
disappeared. Many suppositions in science still await verifi- 
cation. 

Evidently, till knowledge is complete, the fourth step will 
be ever taken anew. In this way science predicts what will 
happen in cases in which the conditions are exactly known. 
Astronomy foretells eclipses, and even the return of comets, 
with the greatest exactness. The reasoning is mathematical 
and abstract ; the physical laws to be considered are few and 
well established. These are the conditions in which abstract 
reasoning is most sure. So it is that a science becomes more 
perfect as a system of thought, in the degree to which mathe- 
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matical reasoning can be user? in if a + n 
mustbe remmbBredtJiat this perfection is an attract one 6 

9. Hypotheses. 

it » f *•«»*. P~«. T,> 

are dead to thought After for w ' thout Jfc they 

done is done to perfect it *W ^ erer y thiu S that is 

jected, or modified, as facts dictate, tiU STength tht s^’’ ^ 
stands sure and verified Ti.r. _ . , len g tfl toe survivor 

so,,, „ the veiiSS t, 23T* ded "‘™ “ c 
In ordinary life we speak of ‘ Besses - , 

according to the amount of confidence w e Zl SUp f Sltlons ’ 
science they are all known hv +h 6 111 t lem - In 

hypotheses. So it may be i fl coi responding Greek word 

IkY which we attain knowledge ofthe^Sd of 
elaboration and justification of hypotheses? * th ° 

hinds of hypotheses we' are ^ 

agfun, we appeal to daily life wl a ' ? “ . makm g- Here, 
to n»te . wholly b«ta. J Jo ° , . t? j “ iS<a,le 

supg,.. without „id,aoe that 10 

In Poe s story such a amino*;*;™ guilty of a crime. 

Though the inoney was founillyino' rT^f ) m ^ 6 «* Police. 

the bank-clerk wbo had brono-ht it o ^ thej an ' ested 
committed the murders in o,-l *’ ! sus P lclorl that he had 
limitation applies in slntSc re* M ifc Tbe -me 
should be based on, the facts of thTlZf and? ll ' rpothesis 
with established knowledge. ' d be consistent 

to“ ld b l tomi '■■»» 

lor ore,, out ol eou„ s t S' ^ ^ “ u “^~ 
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of neither proof nor disproof. It could be nothing better 
than a picturesque simile. 

- That a hypothesis rest on fact and lead to something 
beyond itself are the only limitations thought admits to its 
right to guess at explanations. 

(ii) Suggestion by Analogy. — Q-iven certain facts, how 
can we make use of past experience to explain them P We 
can only seek for a case resembling this one as closely as 
possible in points material to the question. This is exempli- 
fied in the analogy which led Archimedes to solve the problem 
of the crown by comparison of specific gravities, and in the 
interpretation of the pictures in the cave of Niaux, 

In dealing with our fellows we continually make such 
assumptions as that what pleases Jones will please Brown, 
because their tastes are similar. The likeness in tastes is 
pertinent to the question. In every other way Jones may be 
very unlike Brown — in size, wealth, strength, intellect. All 
that is irrelevant. But if each is a lover of music, and Jones 
was delighted with the rendering of a sonata by a certain 
pianist, it is a fair working hypothesis that we shall gratify 
Brown by providing him with the opportunity of hearing a 
similar performance. We continually direct our conduct by 
such working hypotheses. 

In scientific investigation they equally have their place in 
guiding inquiry. Nobody researches at random, and even a 
hypothesis which is doomed to be overthrown by fresh dis- 
coveries, if only it harmonise the facts on which it is based, 
may do good service. Bor example, the long discarded 
Ptolemaic hypothesis enabled the ancient astronomers to 
calculate the motions of sun, moon, and planets, and so did 
much for the advance of astronomy. 

(iii) Fallacious Use of Hypotheses. — The most serious 
fallacy that can be committed in induction is to take a 
hypothesis for an established truth. This is a mode of 
begging the question which impatience to reach and enounce 
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conclusions often leads men to commit, both in affairs of 
daily life and m science. A guess may be brilliant and 
attractive, but it is nothing but a guess until it has been 
hrough the mill ot verification. Perhaps, if the term ‘ guess ’ 
were generally substituted for ‘ hypothesis,’ at any rate in its 
inception and before evidence had begun to strengthen its 
probability, the-fallacy would be less frequently committed. 

I he assumption of false axioms is now seen to be the 
a ang what are at best working hypotheses for established 
ru m This, too, is the mistake made when uniustified 
conclusions are drawn from analogy. It is not amount of 
lesemblance, but jertiaence of resemblance, that gives pro- 1 
bability to a hypothesis based on analogy. And it is never 
more than a hypothesis. Even when the analogy is a true 

' .^°l ds on ^. ln the one Point of similar relation: to 

extend it further is fallacious. So it becomes clear why 
arguments from analogy are so often unconvincing 
It need hardly be pointed out that, though we all .mess at 
all sorts of solutions of all sorts of problems, our power of 
guessing right is by no means uniform. * Every <niessin<» 
game brings that out. And making a guess and forming , a 
hypothesis are plebeian and patrician members of the same 
class of mental activities. Ut 

few 8 S °f iU gl ' eat ° aeS ’ 01 ^ iDatire minds are 

• in all brandies of science— -or exact knowledge— the 

many do little but receive the results of others’ thinking 

unsolved buL^r^ 1“ ° f soIvin S a Pattern as yet 

befoit Tt - s il! mereI f. lmi f atl0ns of wl5at ot hers have done 
netoie It is the exceptional mind that makes new systems 

lscoveiy, t len, cannot be reduced to rule, for its essential 
feature is a question of mental endowment. Wo 

eff “ tive 

. O understand the reasoning by which a discovery is made 



is not induction at all. It 
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is another matter. The logic of induction is simple in its 
form. The difficulty is not in recognising the essential steps 
alter they have been taken, but in taking them. The logical 
analysis— like all analysis— is abstract; the process is” the 
same whatever the matter. But it can be applied only in the 
matter, and to apply it in a new way demands deep know- 
ledge of what has been already accomplished, as well as that 
touch of genius of which we have- spoken. 

10. Induction and Enumeration. 

Scientific induction aims at establishing laws universally 
ti ue, by the analysis in thought of particular events. It rests 
on the assumption that relations are constant. Hence 
the number of cases it examines is immaterial. If the 
analysis be accurate, one example is as good as a thousand. 

I le only object of repeating observation or experiment is to 
ensure its exactness. One instance is enough to enable a 
chemist to enounce the composition of any new body he 
produces m liis laboratory, with as much confidence as that 
the combination of two volumes of hydrogen with one of 
oxygen gives water, though the latter has been exemplified 
many thousands of times. F 

Induction does not rest on ‘ the counting of noses.’ Even 
if in any case we count them all-and that is very seldom 
possible we cannot thereby find a universal law of relation 
That » grounded m the nature of things, and can only he 

tion aZ 7 T JS1 l i tlmt natU1 ' a C ° uutiu "’ enumera- 

unLm T g IS ' B merelj ' 8Ums tlle J ^ults of 
unexammed experience. 

Consequently, the idea that scientific induction is ‘imper- 

nlnl “T 1 ? 4 !’ b6CaUSe i4 d06S n0t ™ ine a11 

‘neifect’o T, “ f llaustive Anting would be a 

p. fect or complete’ induction, is founded in an entirely 

<* To count, ami 
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is a convenient economy of memory, but it gives no power of 
extending knowledge. A summary of facts can give no 
ground for inference outside those very facts ; but, as we have 
seen, an induction is not established until it has passed 
beyond that narrow range. And it can so pass because it is 
not concerned with facts as independent, but with facts as 
embodiments of relations which are universally true ; that is, 
as constituent elements of systems. 

It follows that ‘ induction by simple enumeration ’ is 
wrongly named. Uncontradicted experience of uniformity 
suggests a hypothesis, which it is the work of scientific 


CHAPTER X. 



CLASSIFICATION AND DEFINITION. 

1. Development of Classification and Definition. 

,, P^tecl out, at the beginning of the last chapter, that 
the first step in gaining knowledge is the grouping of like 

“f® aad ev ® nts and the calling them by a common name 
and that for the ordinary experiences of life this work has 
been done by our ancestors and its results embedded in 
knguage Learning to talk is not merely a learning of 
words, but also a learning of their application. 

At first a child applies words too widely : the baby will 
call every man ‘ dada.’ But, as differences are noticed this 
rough use is gradually corrected. The child not only dis- 
mguishes his father from all other men, but in the indefinite 
class of > men-who-are-not-daddy ’ he progressively marks out 
more distinct classes— a small class of uncles, larger classes 
of soldiers, policemen, sailors, clergymen, doctors, and so on 

6 tyP6S ° £ mea that enter in a determinate 
way into ms experience. 

The hearing names applied by those about him helps Mm, 
but it is only as he notes the distinctive characteristics which 
those names imply that he applies them correctly. A soldier 
a pohceman is a man made different from others, first by 
° b ’ afterwards by both garb and occupation. So a police^- 
man becomes known as a man clothed in blue, with long 

to ™ tlf t ad helmet > who the streets and is a terrof 
y nthful delinquents ; a soldier as a, man clad in khaki, 
who is trained to fight for his country. 

; ' : 168 
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In all this is the germ of both classification and definition. 
For ideas of things are becoming clear, as those of one kind 
are distinguished from those of another ; and distinct, as the 
. characteristic marks by which this separation is made are 
explicitly apprehended. 

In most matters of common every-day life we carry this 
process only as far as is demanded by our practical needs. 
To many inhabitants of towns, for instance, classification of 

^ 0b j eGtS as trees and birds g°es little beyond 

the child s classification of men. They have noted but few 

differences and that notice lias been cursory and accidental. 

b r &xed by Iearnin s g p ecifie “• 

The ideas of the sub-classes are indistinct, and soon merge 
again into that of the wider class. a 

Only when an interest leads us to seek fuller knowledge in 
some special direction do we feel the need for greater definite 
ness m our grouping of facts, and for the more exact insilt 
mto their nature which will make the grouping accurate 

Then we study the facts with this purpose in view. 

, b ° we find 111 use classifications and definitions of all 
degrees of precision. In subjects which we ^ 

intensively our classifications and definitions may be exact 
£ accurate,; in others they may be of the most primitive 
description; in many they will be of some intermediate 
worth Here as elsewhere, scientific knowledge differs f om 
that of every-day life only in the stage of perfection reached! 

2. Classification, 

(a) A Mental Arrangement.— In the first place it is •, 
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express our thought in writing. But the planning i s the 
classification, which the arrangement simply copies. For 
instance, as a matter of practical convenience, I may arrange 
the books on my shelves according to the subjects of which 
they treat. But the discrimination of subjects, and their 
relations to each other, had first to be settled in my mind. 
The placing them on the shelves only carries out the group- 
mg already made in thought, * 

. But hl h J far tlie more numerous cases such a grouping 
m space of the actual things is out of the question. The 
botanist classifies plants. Obviously this does not imply 
that he first collects all plants together, and then separates 
them into groups, planting the oaks in one field, the roses in 

S ° ° a ' He deak With his kn owledge of plants, 
and holds the various classes apart in thought. 

+;™ Ct w, Sr0 T ng , 0f thiugS ’ then ’ is not * W of classifica- 
tion. When it is done, the objects dealt with are few and 

their segregation is merely an expression of the classification, 
not the classification itself. 

Ilme C fi 0 W .-Negle Ct to keep clearly in mind that ckggifi _ 
cation is a mental grouping leads to the production of 
JSr < ^Ossifications.’ Probably few would fall into the 
mstake of supposing that an enumeration of the parts of a 
plant is a classification of plants, or that counting the 
squares on a chess-board is a classification of chess-boards. 
*et, just such a confusion betweeq classification and dis- 
sec ion, or physical partition of a thing into its parts 
ppears m many school books on grammar. They « classify ’ 

Iwhekf 0 ? np S: C ° m P° Ulld ’ C0111 P lex > »nd subordinate. 
Nevertheless, when they treat of the last named they rightly 

describe it as a part of a complex sentence. 7 

An fy ds -— Less crude is the error of confusing 

,n£, T •*.*• q ”* lita of * *“”8 

. In a flower we can note the colour, the scent the 

“ 1 ““I We if m w“h 
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any one of these as the ground of a classification of flowers 
But to enumerate the qualities of a thing is to describe it 
not to group it with other objects. 

• , B ° tIx kinds of sham ‘classification’ break down 

imm* Tfi aPP - y i ° f Aether we can predicate the 

suv ‘AH M WMler „ class of each of the sub-classes. We can 

flowed or' ‘7J r - i& °Z era ’ h , ut t0 affi ™ that ‘A pistil is a 
Howei oi Bed is a flower’ or ‘A subordinate clause is u 
sentence is to utter nonsense. 

(6) Determined by Purpose ,- To decide obligation to mili- 
aiy service men are first classed by age. Then those liable 
or service are further classified according to ThySal 
capacity. But m civil life an altogether different 
based on occupation, prevails * pmg » 

-« f the e „ r i :i to £ 

Z of T , 'f? “ “ “1"^ method p. 

pl.hWindilSXk-MeolX' 18 Pl ““ ,h °" ld * 

4]«rz: ^ 

made^that'eveiy cla^IficatiOT'sh^uld^be^ltese^ on^^ 0-I1S 
related to that purpose. d a pnnci P le 

be SOh °f° y eSSajS the <*** 

ing — will be determined 1 P ^ tPg ““king— or class- 

style, arrano-ement und / q ? es ^ ons of Sllcl1 qualities as 

« epelli \2iZ7T Y \ power ' If “ >* •» 
number of departures from orthodox 
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orthography will he decisive. Other classifications might 
equally well be made on such bases as handwriting, gram- 
matical correctness, or amount produced in a given time. 
Each would yield 1 a good classification ; that is to say, one 
£ good 5 for the purpose in view. For any of the other pur- 
poses it would be not only useless but misleading. 

Fallacy of Gross Division , — Yet, to confuse the principle of 
one classification with that of another is a common error. 
Then a wider class is divided into narrower classes which are 
not altogether separate from each other, and which together 
may, or may not, include the whole of the wider class. 

If I classified pens into fine-nibbed, broad-nibbed, steel, 
and gold, pens, I should doubtless mention four sub-classes 
of pens. But I should not include all pens, and some would 
belong to more than one group. 

If successive steps in classification be made, there is no 
objection to taking a different basis for each, as in the case 
of men for military service. The classification is vitiated 
only when more than one principle is applied in a single step 
of division. It will not do to classify goods as bulky, light, 
beautiful, and ‘ made in Germany . 7 

Such errors are called Fallacies of Gross Division. 

(cl) Glassijies a Definite Whole. — Classification is always of 
facts of which we have enough knowledge to see that they 
are related to the purpose with which we make it. In 
classifying, as in other modes of ^ thinking, we keep our 
thoughts within the limits of a universe of discourse , 1 here 
known as the Totum Divisnm, or Whole to be Divided. 

It may be a very small one. If I classify my books I 
deal with a * universe ’ limited to the books I possess, and 
they are but an infinitesimal part of the totality of books in 
the world. Others might be useful to me, but they are un- 
available. For the carrying out of the purpose to do a 
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definite piece of work my own boobs are all that are perti- 
nent. 

In another instance it may be that everything called by 
the common name is pertinent to the purpose. If we wish 
to investigate the nature of plants we need a classification 
embracing all plants. 

In either case it is evident that we must have enough 
knowledge of the whole we wish to classify to mark it off 
from other things, with which we do not intend to deal. So 
we must know the chief characteristics which distinguish the 
things we include from those we exclude. To express this 
mow e ge is to give a definition. It may not be scientifically 

satisfactory but it must be sufficiently accurate and definite 
to work with. 

In ordinary matters this is not difficult. Language is an 
adequate guide. But there are cases in which the boundaries 
of the class we propose to divide are not plainly marked 
Tor example, sponges and sea-anemones were long regarded 

cL?fi°T ng to tlle / eneral clag s of plants. This affected 
classification both of plants, among which such forms of 

organised life were wrongly included, and of animals, from 
which they were mistakenly excluded. 

. ^ 0rderl y -~ If we examine the classifications embodied 
m language, we find that they are not limited to one step 
The example of men for military service illustrates how the 
sub-classes obtained by the first division are themselves 
divided into smaller classes, on the basis of a quality 

InTuch 1° P° me ° f th ® ; nembers ’ but *ot to all of them 
ltd \^ resaiv Z ^on it is essential that at 

member of J ^ °f f* Sub ' olasses shovld meiude every 
membei of the widest class with which the process begins 

This is secured if each step be correctly taken ° 

If the characteristic chosen as the principle of division 

be not one which m some form is found in every member 

of that class, a prehminary class must be made of those 
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Which do not possess it, or they will be omitted altogether 
If we began by dividing ships on the basis of their rig' 
and considered only those that have some kind of rig we 
should omit, not only all air-ships and submarines, but the 
great majority ot steamers. For rig is a characteristic of 
sailing-ships. Consequently, -variation of rig is an appro- 
priate principle on which to classify them. But it is not 
suitable as a ground on which to begin a classified.;™ 


7 T , Ui6 classification must pro- 

ceed step by step (Divisio nonfaeiat mltum)- that each 1 set 
of co-ordinate species must include the whole of the <renus 
from which they are formed. Then we secure that no inter! 
mediate classes arc passed over. 
w> (ii) Formal Division. 

. O) Division hy Dichotomy, —As all classification is a sort- 
ing of certain selected things according to the relation of 
then qualities to the purpose in view, it must be based on 
examination of these qualities. This is its material factor. 

wWh rr b6 Sati8fied ^ ^tormining merely 

“- rr , qUallty b6 PVeSenfc ° r absent > x-emembere 

rms’lfit f i h abseaee mea,ls P resence of an incompatible 
quality of the same general kind. 2 F 

For example, if mirrors are to be of much use to soldiers 

on active service they must resemble glass in reflective power 

but not m fragility. So from the wide class of niairials 

capable of receiving « high surface polish we must exclude 

£ 2*5 W.* then tab , h ‘ 
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materials as unsuitable for mirrors to be used on service 
be decided that silver best meets the conditions’ 
and that the mirrors should be made of that metal, or faced 
with it. 

At each step of such a progressive classification the simple 
presence or absence of one quality is taken as the basis of 
division. So the earlier steps are— 

Materials with inflective power 


non-brittle 


brittle 


' ' 1 . I 

non-rusting rusting 

Such a process is knoim as Ditirim b, Dichotomt because 
at eacb step the eub-cl.sses are forced on the ~Hl"t 

r«x a “a;,r d i e °r ^ “ 

each step. ’ thUS ’ tW °’ and ° nIj two ’ s ub-classes at 

It is useful when we wish to reach a definite character by 

numbtro 1 fT n °/ aIternaM ^- we ^ consider a 

duS w f a .? nce> C01lfusio11 ™>uld probably be intro- 
duced. _ Whether the classes through which the process is 

u”srtef„ effe ? d “ * “»• AXi 

negative in form does not affect its character. 

divide tr? W6 ’ S6CUre at eacl1 ste P that the class we 

tt?ammu°£n the two sub ' c1 ™- -d tbit 

assurance tint 6X ° lusiTe ' We have, therefore, a formal 
pZs Fort T U k C ° rrect in these essential 

XttedXtX ’C" ™ the “ 1? tM »' 

uS\ Tree °f\ Por Pty r y - — ^ or over sixteen centuries the 
jpical example was known as the ‘ Tree of Porphvrv ’ This 
was » attempt at daesifpiup rdl esi.teuc o Zt^o, tw 
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fore, related to the most general purpose of knowledge. It 
fas— * 


Substance 


Summum Genus, 


, Corporeal 


Incorporeal 


Subaltern Genus 


Inanimate 


Differentia, 


Animate 


Subaltern Genus 


.Sensitive 


Non-sensitive 


Differentia 


Animal 


Subaltern Genus. 


Non-rational 


Rational 


Differentia , 


Infima Species 


Socrates, Plato, and ail other Individuals 


(c) Technical Terms . — In connexion with such a scheme 
was developed the terminology of classification. 

The widest class of all (substance) is the Summum Genus 
(widest genus), the narrowest (man) is the Infima Species 
(lowest species), which is reached whenever the next step in 
division yields not classes hut individuals. 

The direct series of classes between these two is a Tinea 
Predicamenialis (predicamental line). Each intermediate 
class along this line is at once genus to those below it, and 
species to those above. Each is a Subaltern Genus or a 
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Subaltern Species, according as we nass down „ ,, 

Ia relation to each other a lenm lTl) ™ ? the Ilne ' 

14 J im “ediatel y divided are Proximate. ^ '*** ^ 

step of division is^ba^^rT °I absenCe of each 

the (differentiating 6 niarkor^di#^ B **f"*) 

po sr te *fpiT-‘2 

»w. »t. re “ M » 

possess, a chosett quality. P - oud species which do not 

. SucJl a process involves only so mia c 
is needed to determine the succplf ^ .reference to fact as 

But, owing to its formal guarantee If p Prm r? leS ° f <livision - 

by dichotomy is at times useful to '"'“P 666 ^ 8 ^ a division 
on other lines. ^ a ossification made 

When the ground of division 
absence of a quality, but its presence ' * ^ presence or 

or forms, dichotomy obsS’S^e II 
classes. If we dassif tWles ™® , reIatlon of the sub- 

of tlieir sides „e gettamiSL^ ““ 
species, each of which is a DroI IIf 7 three c °-°r<Bnate 
triangle. To make a first sten bf SpeCieS *° the S ei ™ 
triangles from those that w nnt * se £ aratm & equilateral 
the latter into isosceles and th e doBateral, then to divide 
find that the remainder is an TV* 0 * lsoseeIes - an <l finally to 

t0 ^ ^ ouHylClf thought ab^t 

genus should, 

positioa “r f S ae 0 c rd™°rtrT We " e “ * 
tion should fulfil:— s a good classifiea- 

a.L. 0 

if /BM-i- ■■ K:;. 12 # 
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(1) Each act of division must be on a single basis. 

(2) The sum of the species must be co-extensive with the 
genus. - 

(3) Everything outside the genus must be excluded. 

(4) Each step must be proximate to the one preceding it. 

(iv) Kinds of Classification. 

( a ) Special and General Glassifications, — We are constantly 
classifying things and events for all sorts of purposes, and, 
provided the classification is based on a suitable principle and 
fulfils the conditions just set forth, it is a good one for that 
purpose. 

On the other hand, the purpose may be to systematise 
knowledge as a whole. Then the classification seeks to arrange 
the things with which it deals as they are related in the 
general scheme of the universe. The result is not the private 
concern of this or that person or body of persons ; it is a 
systematisation of the total knowledge of mankind of that 
form of existence, and is built up, tested, and rectified by 
the co-operative work of many inquirers. 

Such a classification is often called Natural, and all special 
classifications Artificial ; but these names are unfortunate. 

All classifications are based on real characteristics of things, 
so in that way all are ‘natural/ All are 4 natural/ too, in 
the sense that each special classification, well adapted to its 
purpose, is the one it is 4 natural * for us to make in relation to 
that purpose. A classification of plants according to their 
curative properties is 4 natural ’ for the purposes of medicine, 
and in relation to that purpose the general, or botanical, 
classification would be * unnatural.’ 

On the other hand, every classification is made by our 
thought. It corresponds to no physical arrangement in space ; 
it is only a way in which we choose to think things together 
for purposes of our own. In this sense, every classification 
is ‘ artificial.’ 



«» , ?9 

But though the terms n v* 

they are intended to mark is a ‘ Ppi0pnate ’ tIle distinction 
between classifications fm- T “ ««* 

classification for the general then™? purposes and 

ledge. ° theoietical purpose of know- 

A special classification is * xt 
practical end, and is based on hiowWi ^ mterests of some 
things to that end • a s fl ^ owl fg e of the relations of 

materials with reference to theh^’f ^ cIassifica tion of 
mirrors. . suitability for making 

•An instance of . ... ^ 

txon of plants made in the ei^hteenfl TaIUS 1S * Ile cIassifica - 
“ Before to time botanist 3 ““‘"'•l b J Wu,. 

17** ; calling W “ *11 "5 to * «* 

and then adding a description i ^ \ ^ le ^ame JRosa, 
of rose was meant. Thus f 0 ,. * wblcil particular kind 
top W« „ Mgrf to ”*»““■ a. Dcg-roee 

mth a flesh-coloured sweet-scented fl ° f the Woods 
w the first . . . to civ? c ^ flower. . . . Linnaeus 

particular kind of plant, describim!^ ’ Y name to each 
time so accurately that any one who f ^ J at tlie sanie 
mice to what species it belonged m UUd ^ C ° uId deei<Je at 
classified all plants, chiefly J^r ^ aee , om P Iis h this he 
arrangement of th* st J eM “fl t „ I" *ud 

bearing and seed-bearing nartsN ! , *? , ( or the pollen. 

^ the character and positfon oftld 16 SUbdiv ' ided them 
The aim is practical El tleuIeaves a » d other parts ” i 
*chi tong, Cto 

are far a Part, and, because of TZl )f and pistils 

separates species wliicli are b 1 ine2lfc m &at point, 
general classification of plants n ^ le . atec ^ V affinity. A. 
arbitrarily ebosen “*”“ b i, not barf on some 

nature. Thougk tf p^i e, „,1T 
1 Miss A. B. Buckle v ^ ^ ma ^ ^ ave ^ la< ^ a 

207-208. ' A MoH Bist °ry of Natural Science, pp. 
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common origin in the remote past, yet each show 
structure and mode of life which are transmitted i 
member of the class. Classification deals with th: 
are. It draws a map of that section of evolution 
which we ourselves find a place. 

Thus, a general classification is possible. No 
fully accomplished. In some cases much remains 
For instance, “the number of German species of 
has been fixed by one author at 300, by another at 
third at 52, while a fourth is content with mils- 9D 


, “ ,.T, a classification is so to systematise the 

imgs with which it deals that those which resemble each 
other in important points shall be grouped together, and that, 
m the subordination of classes, the nearness of groups to each 
other shall be in proportion to the amount of such resem- 
blance between them. 

n/ V m C ^ SSmCAT0EY AND Experimental Sciences.— 
Classification setting forth relationships of descent belong to 
the biological sciences. * 

In these, classification plays a larger part than in the 
physical sciences which investigate inorganic nature. There 
ie chief aim is to establish relations of causation— to show 
under what conditions one event inevitablv nmdn «« 


Joyce : Principles of Logic , p. 388. 
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The complexity introduced by life and development 
restricts the application of experiment to organic 
though much work is being done in the invests 
transmission of qualities. So, though the biological s 
aim ultimately at the establishment of causal relation 
are tar less advanced towards that goal than are phvsi 
chemistry They are, in consequence called ‘ elassif 
sciences, but this must uot be taken as implying tha 
the attainment ot perfect classification and connected 
Lions their task would be accomplished. 

Geology is intermediate between the two stages Ii 
with inorganic matter, but it cannot experiment o 
foimation of the earth’s crust in m.st a .™* a 


scientific classification does 
L,s experience. Chemistry 
its, and regards the classi- 
That of compound 
. Similarly, biology 
organic life, and at 
of the classification of present 
process is inductive, proceeding by 
verification of hypothesis. ^ 

Terminology. — Names in 
precision in reference and mean- 
. - Tlie disadvantage of 

seen in Uie sciences which deal with human 

^ , , — as freedom, happiness, 

e, pleasure, wealth, liave wide ranges of meaniim 
apt to pass unconsciously from one to another ; a 
m one sense what is meant in another 
steady co-operation which has done so 
physical sciences, there has besr. 


ncation ot elements as fundamental, 
substances is based on their composition, 
aims at classifying the original forms of 
making that the foundation 
species. In each case, the 
hypothesis and i " 

(vi) HoMEN’CLATUEB AND 
common use have not the p-~ 
ing which scientific thought requires 
using them is f- ' •• 

nature and actions. Such words 
virtue, natur 
A writer is i 
reader to interpret 
So, instead of that 
much for the advance of the 
constant misunderstanding a 
The physical sciences have „ 
or less perfect nomenclatures 
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which often contain their mean™™, • « 

who know the langnaaes-mmemlf n ^ 6mS f ves for those 
which they are formed. These ti l ^atin— f rom 

with those of common speech as f “! 2 * 6 b ? side 

plants or birds. When as in Vi ’ • * nstance ’ the names of 

products of the ]aC^Tht J oft J , dea0te 
vulgar competitors. ' * ^ °^’ ea ilave no such 

nomenclatures are 

carry no associations of everv day 1 i F " U ' 1 ' mbl ^ U0 " s ' for 
among men of all nations and tngues. 7 “ CaTOat 

collections' of terms, namhm ^SiS^^ Terminolo 9^> or 
such as the calyx, corolla ' S ^ arfcs Ejects, 

By use », m&ZZST* r d r tih « » W 
expected, nomenclature and ,® “ ade preeise - As might be 
important in the classificatory sciences ^ "* particular ^ 
-Lhe great safeguard of tfWvmVni ± 
is immunity from the attrition of ^2 

guard their generally unatti-w e r * V ' day use - T his safe- 
tain. 7 unatti active form does much to main- 


T , 0 °™ B and Generalisation. 

of whicT wetake Tote T^Y* MtS ° f divisiou > iff each 

different forms in the thinT* 2^%- that appears in 

These forms we Take the X TO are dead ng. 

the various species. Byaddim !f entiatm ^ characteristics of 
name of the genus we 'let th g them t0 th& coauota tion of the 
If we follow th ° Se Species - 

through a succession of acts If " ^ dlrectioa we pass 

the distinguishing characterise getterallsatl011 - By omitting 
the genus, the ooKSST ZT f ^ the Species 

than that of any of the s^ecies?^’ tbBnfoPB ' C0Ilfcaias less 
1 Of 
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Classification and generalisation 
related, processes* The 
on the basis of differences 
on the ground of likeness, 
likeness and unlik 
How far either is earn 
Botanj does not need to 
zoology beyond animals ; 
sub-classes of the wider class of 
So with the lower limit, 
books for the general reader, it 
classes as are marked by the 
of knowledge — histor 
like. But for the 
knowledge, that 

must be grouped iu a number of successive steps b 

vhat a b3 SU llt ' ly , ‘!f nit0 t0 S6rve Ms P ul -P°se oi 
what bools are available on any particular matter i 

he may wish to carry out research. 

4. Befinition. 

(i)Con KM ion with Classification.— C lassifieat 

T t each 0tller ' Tile oae systemati 
the otller t] ie connotation, of the same 

Thk imSief^lT W< f &St d f' ermine our summum genm. 

thl Wledi tl ^ What is - TIle more accurate 
ledge, the more secure are we against dealinsr with 

7ZZ ? ‘ hom - T » ““ a- 

S" e J> T»““" »< - se»» s ^ ™. lIt it “j 

to define it As +? SS ’ + 1S ^ State ltS connoUtio11 ; that is, 
® • A , le of the word suggests, ‘ to 

- • i ls P llmari ly to set limits— to include what should he 

inside, and to exclude what should be outside 

Bach species differs from all its co-ordinate species by 


then, are reverse, though 
one passes downwards, segregating 
tlie^ other upwards, aggregating 

Neither is possible unless both 
.eness can he found. 

•ied depends on the purpose in view, 
-o pass upwards beyond plants, nor 
• but biology must regard these as 
organic beings. 

In drawing up a catalogue of 
may be enough to reach such 
names of the great departments 
ry> geography, geology, fiction, and the 
specialist student in any one branch of 
may be the widest pertinent class. 
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possessing some quality of the 
'This is its differentia . To add thk 
gives an adequate definition of the 
to state the definition of the g 
classifying implies that this is h 
simple rule for definition 
with classification 


genus in a' specific' form, 
3 to the name of the 
species. Then 
genus, because the 
— known. So vc 
which shows its close 
The definition of a 
proximate genus and differentia. 

(ii) Principles 
definition is stated the better 
language is out of place. • Ancer 
away the frail barriers of prudei 
image of the difficulty of checking a 
not at all tell us what anger is, and so 
Nor are tautologies. That ‘ mutability 
convey knowledge as to the meaning of « mu 

mg o± inconstancy. ■ ^ 1 * - - 

“ 6 . nt is P urel 7 verbal. If, however, the 
adding to the genus the differentiatin' 
species be followed, such errors cannot be made 
We do not have tautology when the t i, 

also part of the name of +kL • “ of the & erius is 

lateral triangle ’ Then the ,?P ecie ®’. as ’ ^ or instance, ‘ equi- 
of ‘equilateral’ Soft A ^ erenk * enfolds the meaning 
of the two words ‘ eamla^ 0 ! 1 ^” 16 ^ tlle Species ’ consisting 

-me of ^ 

accidental and nothing to the point. of tlle s Pe«es is 

dS" 1 *“f*«<* f acu« of 

dd»i«Z. a °S ZZT? ‘ , !mi ‘ ire *»»■ 

and which has no maenitudp ’ a ^ Whmh llas no P arte 

ZtZ f Z j 5 "T““ “ 
d '“ Ko “ 


genus 
•e is no need 
1 very act of 
we get a very 
•— J connexion 
species is the sum of 

of Definition. The more clearly a 
All figurative or metaphorical 
is a torrent that sweeps, 

’ ma J suggest a vivid 
mst anger, but does 
is not a definition, 
is inconstancy 9 may 
stability ■ ■ to one 

-p , . — — ^ ™ ^ the mean- 

i^ut it does nothing more. The state- 

rule to define by 
-g characteristic of the 
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of equality and Sis ,1? f 10n Q6gative] ^ ‘abse 
■ definition of ‘ equality.’ aMngless a P art from the posh 
^ grood definition , therefore « 

and positive terms. ’ ^ connotation in el 

u Kinds of Definitions. 

(a) Special and General Definitions —Vh* , . 

definition to classification involves thafl ^ atl0n 
and general definitions, connected 5 + f M are s P ec 
kinds of classification. 01 tie corres pondi] 

General definitions would be as irrelevant tn « • , 

poses as would general classification pi ° Spe °f / u 

the characteristics imnortint in a + . 01 *^ e 7 set fori 

class defined in Xl , ^mining the place of tl 

tt»,e are probablt . oftte J?**” th ° »»™«e, «. 
practical purpose Thehctan- i ™P 01laut for a limite 

^^SsSBSPr^^ 

rre use them. 1 The experience 111 oup Hands when 

“ »•« or less famaSrSr' 

ourselves, and these looin ZgeZtus ZtL° ^ *° 

ballTtS^^ 

“ tS" 4 s i sfJ the re <i ui «^te 1 "of 1 %2tT ther defi ' 

system to 
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are five, and very pointed 
ai’e five also, growing on 
‘ stamens ’ are ten in num 
vessels on the top of the i 
and hold the yellow dust, 
vessel, is formed of five 
one long beak ending 

with a skin and are 

long tip which is rolled round in a 
Here we have a definition of the 
geraniums will answer to this descripti 
to describe some more special characters. 


; then the ‘petals,’ or flower-leaves, 
the sepals and heart-shaped; the 
ber, and grow separate; the little 
tarnens, which are called ‘ anthers,’ 
are oblong; the ‘pistil, 
parts, which 
■s in five points 
shaped like a kidne; 

spiral (like 
genus geranium ; but 


or seed- 
are joined together into 
; the seeds are covered 
'J> having often a 
a corkscrew). 

many 

aon, so he goes on 

f; 1 s f“ men > he says, are joined together in’one piece" 

he stem of the plant is woody, the joints are flely the 
eaves are slightly feathered at the edge. These last clmrac- 
s aie peculiar to this kind of geranium, which he calls 
Geranium giblosum, and here we have the specific name 
Any geranium which has the woody stem, the joined sepals' 

knowledge 66 It t,he theoretical purpose of systematising 

when we 8 sneak IS? , defitt5fc ion which is referred to 

name Then V r defimtl0n ’ or ‘ ’ connotation, of a 

ledge' and not M ^ “ to the ?eneral of know- 

edge, and not to any particular, and it mav be very limited 

application of part of that system 7 ’ 

•JTZJrtLTT* “11 »P<*ial deflnitioas 

th'/rnS T„Sf by which 

7 maik off from co-ordinate species, mav 


Miss A. B. Buckley : Op. 
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" iSf ” “ e POi "‘ - >»% - . thing 

(b) Explicative, and Genetic De finitions . . 

definition by genus and difference Vets forth t £?°! ° tt ° f 
of a class as they are, without regard to how th° aiaCjensfclcs 
The change of view brought f , they came to be. 

action -well as chssif^., L L "^7 ‘"“'I 
definition seeks now to express affinity <a , « • T ; the general 

by which it marks the genus and tL f ^ characteristics 

of each species, a, re those which i dlstm S ulsh mg marks 
subsumptiveclassificationsliffi f T- ^ desceat 
together exhibit the biologist’s knowded^e”? 4 ° them 

i definitions aim at setting forth not S f f ol «^n. The 
how it came to be what it is ' A f ] P fi T wllat a cla ss is, but 

°< a " «* » 

In til© iu atheinat-iM 1' on/? * i ‘P 

of definition has in many cases iperseded the" H S ° 4k * s . fonn 

For example, a circle was defined br p„,r]!' ' olderclefi mtions. 
of the completed ffoure Modern ” * r ° m colls ideration 

* « a. 4»„ »“ w tb?»:i7r“ ld f tier “” 

i » * — « of iS ’“ s “ 

«.n tiSf tI < 10 “?• “®“ l “ e bi ciasaifidt- 

tb. suili “p Spiel ITT! 10,1 f' Wh “‘ ,M >» “» » 

L »- 

»»to fZ D Tr~ T,, *‘ “»>«« 

hypothesis and then ^rifyfoSTitV ^ ^ of formin g a 
apparent. p or that the r m ',r+- i by appea to fac ts, is 
istic of the h 7“ “* those eh "aeter- 

which is not a member of tw i Wh °? e ’ P osses sed by nothing 
the nature of twf It i , T’f, at firet a 8™« »te 
tested and yerified bv nd ? g6S 7 ^ ear1 ** knowledge, 

definitions l o ten "JEST* l S ° 14 is ^ 

and more exact " S Wled ^ becomes fuller 

iSlBi 
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(v) Value of Definition.— Definition of any kind i„ 
but oneway out of many of expressing meaning. 7 No defi 
ni ion exhausts the richness of the nature of any ch ss ' 
From many points of view, a shepherd’s knowledge It 
is far richer than that of a zoologist, and for the cnre 
nurture of sheep is much more to the lint If T 
that definition expresses meaning, and then restrictedlfi' 1 '' 
tion to the general definition of zoology, we should he fl’’ 

“? ,1 “P llera '> inaMUt 7 '”» 

g e such a definition, and very likely to understand u 

r=r is- ssz 

As we study a class of facts the power to d B fi™ 
and we can frame a satisfactory definition only wll glWS ’ 
have learnt much of attributes and relations. If we ^ To 
gam knowledge from another of some class of Z JT v 

f *« Mpa „ no“Z,f 

definitions, prob.blj on the spoIHta 1 

»ith genennl prindpfos of thiing *™ a 

ment of theoretical knowledge. But practical 1 ™ i 1“' 
attainment occupies no small part of our enerrief ’ mV 

s j "“* rai ” <* “P“»> ei».a«t“r Sd'diti*: 

r«,rr„ : 


II 
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#l^pv5£Si5 

ae»t t ; w, trr { r ,*• — «» 

srr f r 

2“ “PP“*f *k»t ‘ta« resolutions We no oncfS ttempef 

its 

pit. o^X “Lt zist °?r? hy ° f 

fT ®? b I rt “ b » i. supposed to rriokSi-tit 

.st™ r““ j f t ““ « 

the judges say, ‘ The law of parliament isTove Z* ^ 

\/ 5. The Predicables- 

==s 5;E“i“ 


£e*. 48. 
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Prom the standpoint of the classification and definition" 

important V Il6 fT ^ distin £ uishe<i of different degrees of 
impoitance for the purpose in hand? The search for ™ 

p^felhri^ ! ed * the 'f s 

place m a hierarchy of classes. 

If it he a species it can similarly be placed under a aenus 
(u) Differentia. — F urther, we have seen th J Za 
species is distinguished from the other species of the same 
. Prox^ate genus by a definite differentia or dLZnc E 
difference, then can also be predicated of the fpe es D 
liberate’ as well as ‘false statement’ can be averted of a 

(iii) Propridm and A.coTr>Ti , \r« * » 

W .«» Indefinitely t£“lt, rStt 
wtnThri!?* 0 th °y *PP~ to belSv 

The former are n Tv ^ Uaitles a l rea dy examined or not. 

«— ££ : ffJsr “ “• >— ** 

deduMi^ro”'pre p 2i'’ S f ro m 1< X ,lt ‘ of aeoMtey ■ are 

SH5S=i=HS 

is an accidental quality. ° ' ® ‘ th S1Z0 of a trian S le 
property of ah normal hum^T wTfor & 
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"'N^ecause it depends not on this 
'■ stances of their lives. . - 

When an accident belongs to 
it is called an Inseparable u 
animals, such, as the crow, 

* am plcs. When, like the lear 
colour of other t — * 
and parrots, it belong * 
of a species, it is called a 

A distinction between i 

of an individual has also been 
that belong to him permanei 
or his clothing, those that 
distinction is of 
The scheme was drawn out 
fications and definitions, and • 

Porphyryd But it may be applied also to 
tions and definitions. 

As any sing le attribute may be taken as ■ 
act of division, it is obvious that a property 
dent, m tbe general classification, may be i 
in a special classification. Tbe rank of am 
scheme depends on its apparent pertinene 
with which the classification is made. 

6 Examples. 

We mil gire a few examples of classifi 
definitions connected with them. 

(a) We may divide statements on the 
relation to fact into true and false. Each s 
be made a genus and divided on the groui 
raise statements are separated into false* 
intentionally false, and falsities, or W 


every member of a species 
ent. Tbe colours of many 
tbe herring, tbe tiger, are ex- 
•ning a foreign language, or the 
species of animals, such as horses, dogs, cats 
„jgs to some, but not to all, the members 
Separable Accident. 
inseparable and separable accidents 
u made. The former are those 
tly , the latter, such as his acts 

vary from time to time; This 
no importance. 

1 reference to general classi- 
cs illustrated by the Tree of 
— J special classifies- 
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statements into truthful, or those 
3 accidentally— i.e. unintentionally 
may be set out in tabular form 

Statements 


True statements 


False statements 


Truthful Accidentally true Falsehoods 
(intentional) (unintentional) (intentional) 

In accordance with this a truthful statem 
a statement intentionally true; and an £ 
statement as one which is true in fact, thou; 
by mm who makes it. 

The reader should similarly define each of 
in the table. 

. P 'P 6 traditional Greek classification < 
virtues was based on the kind of Whu 


* cardinal 
Thus— 


Wisdom 
(h. of thought) 


Justice 

(h. of will) 


Xemperance Courage 

(h. of restraint (h. of ignoring 
of appetite) danger) 

s the habit of thinking rightly 
ts the habit of subordinating 

Justice 5 and * Courage ’ in a 


Wisdom would be defined 
as to conduct, Temperance 
appetite to reason. 

The reader should define 
similar way. 




Cardinal Virtues 


Wisdom 
(h* of thought) 


Justice 

(h. of will) 
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false; true statements into truthful, or those 
true, and the accidentally— -i.e. unintentionally— true. The 
classification may be set out in tabular form 

Statements 


True statements 


False statements 


Truthful Accidentally true Falsehoods Parities 
(intentional) (unintentional) (intentional) (unintentional) 

In accordance with this a truthful statement is defined as 
a statement mtentionally true; and an accidentally true 
is k “- 7 *2 

in theteblt" Sll0UM Simikrlj define eadl ° f tlie ot3ier ^ms 

(b) The traditional Greek classification of the ‘ cardinal 
l ues was based on the kind of habit involved. Thus— 



another) 


Accident (unintentional) 


Intentional 


Culpable 

(due to marked 
carelessness) 


Not-culpable 
(not due to marked 
carelessness) 


planned 

(deliberate) 


not-planned 

(passionate) 


justifiable 

(in defence 
of life) 

eaCl1 Spe ° ieS may be ob tained 
xirnate genus with the difference g 

example, Justifiable homicide is intei 
mahee m defence of life. The e 
Jmgenemhavetohe^^ 
^erms at any rate in common use- 

should make similar definitions of ea 


unjustifiable 

(in defence of 
property, etc.) 
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The latter are normal forms, the former are 
Setting this forth in a table we have — - 

Governments 


Tested 


Tested in few Tested in the 


Eng- Tyranny Aristo- 
ship (perversion) cracy 
(normal) (normal) 


CHAPTER XI. 


INVESTIGATION of causal eelations. 

1. Practical and Theoretical Knowledge. 

tu ° s ”17.S" 7 tC^’ZTTT V th0 ’ , * ht 

definitions; the second to theVTfr^ Iassification s and 

qualities of things and how those 1 ,^ fter descnbi ^ the 
proceed to ask what consequences L? * J* related > we 
ties and relations. JSTot that th A f 0W * ^° 2K tilose < l ual i- 
from each other. All fresh licdtf W ? Steps are separated 
tto W, y to t„0 »>.o.o 

relations. Nor are we satisfied ■« ™ 7 act m various 

demand explanation. We want W* ““I descri P tiou ; we 
questions — What ? and How? W ! ^T 7 to answer the 

rr : tn 

X;xs:z:: a xs p a h ‘ jr*- ■— 

The mort el«»« ° i „n V 1 “ “ “ feI J W°™t. 

the operation of ooiLt °,t s 0 f T”^' us to recognise 

=£s^-£ -S 
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nature which we have unconsciously obeyed and illustrated — 
to formulate dynamics long after we have applied the science 
in throwing stones or using bows and arrows.” 1 

Theoretical knowledge begins by making explicit what is 
implicitly assumed in practical knowledge. That done, it 
may expand that knowledge. The same factors are involved ; 
but in the one case we are not conscious of first making, and 
then verifying, suppositions ; in the other we are. 

When a boy throws a stone he assumes that he can so 
communicate energy to it that the exertion of a certain force 
in the movement of his arm will ensure the movement of the 
stone with a certain velocity ; that a certain direction can be 
given to that motion by a certain form of the arm's move- 
ment. If he hits the mark, he verifies those assumptions ; 
if he fails, he proves them to be to some extent mistaken. 
As by practice he acquires skill, he makes his suppositions 
more consonant with facts. His purpose to hit the stone has 
not become clearer, but he has learnt better how to adapt 
means to accomplish it. His practical hypothesis that the 
forces at his command can be combined in a certain way 
becomes more precise and accurate. But he does not think 
out that hypothesis apart from the act. 

If a man sets himself to invent a gun he has a very similar 
problem to solve. He, too, has to determine what force must 
be applied to the projectile, and in what way it should be 
applied, in order that the shot may execute a desired trajec- 
tory, The same laws of physics have to be applied in both 
cases. But in the latter they must be clearly apprehended as 
abstract relations, and then it has to be calculated how they 
should he combined. . ' ; 

This brings out the superiority, even for practical purposes, 
of theoretical over practical knowledge. In the latter the 
knowledge is bound up in the power. The man who does a 


1 Sir L. Stephen : The English Utilitarians , voh i., p. 5. 
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thing skilfully ig often unable to explain how he does it A 
good bowler can show how he bowls the ball that is the despair 
of the batsman, but probably he cannot set out the exact 

“ 0n ° f ; hyS1CaI f ° rC6S that makes it unplayable. 
Indeed he cannot ensure it in any one act of bowling. If he 

could, he would take a wicket with every ball, unless the 

IjtZ of wt k t0 ° PP ° Se With 6qUaI SUrety a c °unteracting 

B ut the inventor can lay down so explicitly the way in 
which the cannon should be made, and the charge inserted 
that workmen who do not know the theory, and probably 
would be incapable of understanding an exposition of it can 
make the cannon, and a gunner similarly ignorant can fire it 

1 urther, the laws apphed to the cannon are those which in 

SS:r mt for eve - 

l«S“pSSr 0 ’ ledS8 ’ ** »«-»*' b- . 

eventebfbw! kU ° wled f thus c “ ^ase understanding of * 
frI P i o gm " Und6r a few ® nsfcaut laws cases differing 

" the theorj of 

energy in the „ni,e™ “ ° f P 1 ?” 0 * 1 

r* fr 1 , E r 

r.», « 

comparatively eaey to see, hot .he,, the enirgy ^ a “ 
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form of manifestation it is l esg apt)a . T , . . 

assumption of ‘potential,’ as distinct from ^ % 

manifested, energy. Emetic, or 

Darwin’s hypothesis of ‘natural selection ’ or +1 v • 

nation of individuals ill-adapted to ti, • the ellmi ' 

the ‘ survival of the fittest’*^ lit •' e “ vironmea *> and f 
offered an eouallv wSf ® “ mch e “™ment~. f 

students of heredity befieJhhto ^ loa to hiol ° gj- Later 
the facts, and sev rifl^oH explain all 

propounded. In Sw S^ f ^ beat 

resort to decisive experiments ^ be '“, gS ls cllfficult to i 

has yet been reached ’ “* Q ° V”™** a ^ment 

study Of Causal Relations. 

(i) Impobtance op THE Study _ 'Plirm,,! 1 

racking theory „ ttat oS ae ™ ”“"*?* “* * wide- 

up into itself all forms of rU, -• i “° f euer gJ gathers t 

causal connexions of events mustT sSS^ Ead 6 ***? 
accepted as a transfer of existing enert hut be 

know how this transfer is made "iw, '* 7 '« * Want to 
of experience and the- all-embraclg S^t P flT* 7 * 

many ranges of generalitv TW t bs>fllact theory are 

being-in-general, and the" dog or stLl/onT TV* idea as 
life, we establish a whole hierarchy of I’l ^ ° f evei 7-day 
so between the idea that nil +n f / c asses antl sub-classes ; 

wting „ 1 coS^: .* i» «* 

explosion of a mine or tllr!’ breaking of a cup, the 
establish a hierarchy of r” \ ^ 0t a rambow > we must ^ 

"? le 

thought as anything more than an empty formula*" Onf 111 

■£££$* * itt » i 

nitict {:: rt ? •» — . * «« 

'">» «■» a™?* 
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explain it away in words, but none lias attempted to eliminate 
i rom his actions. The most sceptical person drinks to 
queuch his thirst, eats to satisfy liis hunger, and stretches 
forth h ls h an d to grasp his food or his drink, without 
doubting that his action will be successful. The question 
before us is how causal relations are found. 

, ^ , Awa , lysi ® of Event.— I n common speech we speak of 
cause and ‘ effect’ with various degrees of looseness. We 
say that people die from many causes. Some are slain by 

bvmotorr eS Ot ’ S T poisoned > hanged, some crushed 
by motoi cars, some burnt, and so on. Evidently, no con- 
stant causal relation can be established from this. The onlv 
hmg common to all cases of death is preceding life; and 
though we agree that life always ends in death, it would be 
an abuse of language to call life the cause of death. 

The need for further analysis is obvious. ‘Death’ is a 
single term covering a large number of elements which differ 
mom case to case Before giving a certificate of death, a 
doctor has to analyse a particular instance of the genus 

tW i 1 ’ ^ uader ofl ® of species into which 

that genus is divisible. If that species be such an one as 

disease or poison, the analysis has to be carried further to 

16 P artlcular fsease or poison involved. That 
h sis not an easy piece of induction is shown by the fact 
that several doctors examining the same case may come to 

hypot e heses° “ 1 m ° rS form 

i T Sti ^ ation Surely that the 

total event death can be analysed into co-operative factors 

re£o ng b0dily conditions > that a constant 

elation holds between certain definite agents and certain ' 

eiemea s m that effect. Some of these have already btn 
established. When all are certain, medical diagnosis^ the 

not & bet]i 8 T rr r b9 C t rfcaill ‘ Tt iB When the elei *^ can- 
not be clearly distinguished, so that there is room for doubt 
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as to the nature of some of them, that difference of opinion 
is possible. 

Supposing it rightly and thoroughly done, the particular 
case is no longer simply 4 death.’ It is a definite form of 
death which is in constant relation with an equally definite 
cause. Death from an over-dose of strychnine, for example, 
differs from death from an over-dose of laudanum ; each 
differs from death from suffocation. All these can be dis- 
tinguished from death by drowning, this again from death 
from a cut throat, from a bullet in the brain, and so on. 
Each cause of death has for its effect, not death pure and 
simple, but a specific form of death. 

(iii) Reciprocal Eelation of Cause and Effect. — 
This is a typical example. The problem of causation is not 
solved in any one case till the whole event has been so analysed 
that a constant relation is reached, in which each term implies 
the other. It is constant, because, given the cause, the effect 
inevitably follows • given the effect, it is always due to that 
cause. That is expressed by the principle of causality : 
Same cause , same effect ; and reciprocally, Same effect , same 
came. 

So long as the analysis is not made, or is imperfectly made, 
it may seem that one and the same effect may be due now to 
one cause, now to another ♦ that there may be 4 alternative 
causes/ or, as it is sometimes expressed, 4 a plurality of 
causes/ As the analysis proceeds, first one, then another, 
of the alternatives is shown to he out of the question. When 
it is complete, only one possible cause remains. 

For practical purposes we are most interested in knowing 
what effect a certain action will produce, and our purpose is 
often served by securing a general effect. In earlier days a 
ruler often wished to 4 remove ’ an inconvenient subject. It 
was a matter of indifference to him how the removal was 
effected, so long as it was done. A railway engineer may 
need to blast a tunnel through a hill, The blasting agent 
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S ° r f Un P° wder ’ or S0 ^e other explosive. 

■ “;X' "Z 2- - sts 

“ a - 

S° we ste why the idea of a possible choice of causes marks 

»zsr ire — ■ - * 

In another sense it is more legitimate to speak of ‘a nlu 
rahty of causes ’ as producing a given effect t ! 1 ! P 

tion or experiment must decide how much of the V ° + 1 « 

m appropriate conditions. A small bov «!? 18 ®f Cured onI J 
%ht to a train of powder leJZ ^ 7 T * mmer a K% a 
rock ; the train catchTfire a ° i ? inserted ia a 

i"K“Z ;, the -“ a he ■»*- 

Mo„, t t fi ilnhZ:ZiZ ed th r u “ rf 

operative condition. By itself it ^ T mdls P ens ahle 

sp *“ ^ <1 Ms 

t JiZZHLZ: “Sit 2 YT- A ^"' 

«* ^ T„ t » ding , fa s 4“4z si rrz: 
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kept the rock whole, leaves free play to the attractive force of 
gravity, and the pieces fall. 

We should be likely to say that the explosion caused the 
fall. We name the beginning and the end of an occurrence 
* cause ’ and ‘ effect,’ especially when our own agency starts 
the chain, and the end is a fulfilment of our desires. But we 
have not analysed the process. The more closely we do so, 
the more intermediate changes we can distinguish. Could 
we make the analysis complete we should see, not a series of 
separate happenings, but a constant and continuous transfer 
of energy. 

Where we draw the line between cause and effect depends 
on the point of view. The miner probably places it at the 
application of the match to the fuse ; the mining engineer at 
the ignition of the charge; the director of the blasting 
operations at the shattering of the cohesion of the rock. 
But, wherever it is placed, the relation is not known unless 
all that co-operates to provide just that effect is taken into 
account. 

Sometimes it is all called the cause ; at others, the state of 
things which by itself would remain unchanged is called the 
conditions, and the action which initiates the change, the 
cause. The latter agrees more closely with general popular 
usage; the former approaches more nearly the conception 
of the constant transformation of energy. But however the 
operative factors are designated, the investigation of a causal 
relation must take them all into account, and set forth the 
part played by each. 

Nor is this analogous to sorting out the threads in a skein 
of wool, or even in a piece of wrought tapestry. The factors 
do not always combine mathematically, as in the composition 
of mechanical forces. Their union may change each, as in a 
chemical combination, in which the qualities of the compound 
cannot be deduced by adding together those of the elements. 
This gives rise to one of the great difficulties of inductive 
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investigation, especially when it starts with an effect, and 
seeks to determine its cause. 

by a cause R esult.— An effect is a change produced 

s SeT.,r‘1™ l0 ° g ° tte a “ “-* 1 

“ ZZ 

tr ~ 

lesult was a state of rum, which will remain unchanged until 
it is made a term in another causal series, either of farther 
destiuction or of restoration and rebuilding 

- • rr - 

ate all that is immaterial to the existence of Tl ^ °f “f in ' 
relation, and to lay bare a pure case of cause and^ffe^into 
which no extraneous elements enter, ’’ 

3. Suggestion of Causal Relations. 

(i) Not subject to Rule TJ 10 

relation may be made in all sorts of 8 ™”” To “.“"“"l 
interested in a subject, fell „f pertinen "h»L 2t 

STot tension”" JZsSptted • ° r d8 °“^ 

tenehed the lag of a froTXptZ 
position of water hv * • , , * ille decon *- 

discovered by Nicholson in 1801 ^ A ^ WaS accideiltaI1 J 
discovery as the feTdfeion Tali fcn‘Y ’’“T *“* 

in eleetro-ehemical science ” 1 ‘a since been done 

An obsessed regularity i, the course of .rents naturally 
Je\ons. % he Principles of Science> p. 530 . 
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raises the question as to whether they are causally related 
It is true that no sequence is more regular than that of dav 
and night, and that nobody takes either to be the cause 0 f 
the other. Yet we all know that the sequence is due to a 
causal system, and is the necessary effect of the rotation of 
fcne ©£Lt fcl} « ' 

. ®°" | ’ e 7!.' jested, the mind at once seeks' for an analogy 
m the light ot which it may work to test the suggestion. For 
example, the ancient Greeks knew that sound is due to 
vibrations acting on the drum of the ear, but the kind of 
vibration was first suggested by Newton on the analogy of 
wave-motion m water. The analogy of sound suggested the 
undulatory theory of light, even though to apply it the trans- 
nutting medium had to b© assumed. 

(u) Method OF Eesidues.— Hypotheses in science are 
bj wllatllasl;,eel1 called the Inductive Method 

Causal relations are not found separate in the world Tn 
seeking them we must begin-as in every other exercise of 

thought— -by selecting a small piece of the real world for 
examination. 

Now, if we knew exactly all that was concerned in the case 
if, moreover, we could know that all the causal elements but 
one accounted for all but a small part of the effect, we could 
immediately mfer, without much doubt, that the remaining 
ofTe effecT ^ CaUSally connected with the residual part 

If Jones and Brown sat next each other in an examination 
in arithmetic, and no one else was near; if Jones gave up his 

^ f t T M WOrked five out of ^csix sums 
tht’fi VJ , the same right solutions as Jones to 

this rS- fi s ^ ms > ai >d in the sixth was egregiously wrong- 

S ™w a to P ? n °“ W0Uld 136 likeI ^ to ^0 attributed § 
Remaster to Brown’s own ingenuity. Bor only two causes 

could be supposed operative-copying from Jones, and native 

i : . ■ . ; * 



,T“' “ r“° acc0UMS lor the five correct solutions 

then that cause is removed and the corresponding effect 
fees. Another kind of effect occurs, and only one possible 
cause remains to explain it. Brown stands condemned 
Such a simple instance as this is of no scientific interest 
and establishes no generalised causal law. It explains the 
particular case, and in doing ac bring, BrwS coTduS 

under general relations. There it ends. 8 d t 

In the search for constant relations of physical causation 
we have no such easily separable causes. So every residual 
phenomenon propounds a problem. 7 dual 

• ^ erlla P s tlle luost striking instance in the history of science 

fsZvUS r;r 

did not keep m its proper orbit as determined by tlieir mathe 

matical calculations based upon the presence of +1 1 

stellar bodies.”' piesence of the known 

Here was the problem. Certain movements of TW, 
were not accounted for by known cause, T 7 U * 

gested the probable explanation of an outer pknefas^ft 
unknown to astronomers. P'ane® as yet 

Then followed deduction of consequences from +h!, h 
thesis. “Adams and Le Verrier procSSS 7 , f hjp0 ’ 

rz - itt n 

Sr"’' “ d ~ P"~ ~edTS 

The discovery in the atmosphere of such 

‘ Y started b 7 ™, dSto 

.1 tie uneaplamcd residual fact that .bat had be« £ “ 

1 Hibben : Inductive Logic, p. 147. "Ibid 


3 Ibid. 
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wL tCX^‘iS h8rc ™ “ bout i P» cent 

P T ckmical 

r» exhaustive, L past plajed 

Pews i»emt,^”4oX. m “Xf in ’ ““ °' 

the present state of science W o is heie, perhaps, that in 
extensions of our knowledge most reasonably look for 
by the recent historv o/j/ “? Tf*®’ We are war rented 
Thus, . . . the peculiar tn pMoso P h T in so doing. 

^ electrical machine is W°& “ a T m in which 
served, but called the * smell t f 'T- WaS loug ag0 °b- 
unexplained. The s-Ladt^? it* and thus left 
that this is due to the fn lon iem led to the discovery 
ordinary body of enormoutT " ^ ^ a most e *a- 
is still uncertain thoueh flip, 16 “ llca ! ener g i es ; whose nature 
years been directed to S.” ° n of chemists has for 

(0 Am^Tl lnve i s i tigatill & Causal Relations. 

formed through SUgg ? ted aud a hypothesis 

which presents what seem to } L ?,° Wn causal relation 
the inductive inquiry must ** matenal P oiuts of likeness, 
When the relation mggestedThrt *° a ? 6mpfc to P r °ve it- 
to observation, cerfcafo° direct methT " 1 facts diree % open 
aim m all of them is to ; aA i + , 1 f et h° ds are available. The 

Physically ,- fo any case, in ttouiV^f if P 08sible 

out from eonsiderafirm oil 7 ^ ' -*■ lie y thus seek to shut 

that are irrelevant The a 6 en,6 “*. ts m tlle complex event 

>> «• be .w ?Xr£“ t “ ?“ d »“»* 

when the effect is absent is w 5 1 . 1S found ’ or Present 

(h) Aon ee MENt !!fs’ 0 i? * ^ ° f lts eause - 

it was already known that L? f * he ^ me of the Greeks 

.mv.,,. r ^ ’ i “ raiM - «>> *«*».* 

PP- 113-114, ’ lements °f Natural Philosophy, vol. 1, 



. investigation 

or draw towards it bits of 
it is from tlie Greek 
electricity is taken. 

Until the sixteenth 
careful experiments u 
Gilbert, a physician oi 
other bodies besides 
straws, thin shavings , 
Gilbert showed that a 
sealing-wax, alum, 
power of attraction w 
The substances w< 
rubbing was constant 
was variable. So the 
causally connected wi 
attraction became high 
the- increase was grea 
separate pieces of evi 
cumulative force. 

This mode of gatherii 
as the method of Agre 
when two events — such , 
accompany each other 
probably causally coinn 
strength with each new -v 


V owever ’ 110 one had made am 
is curious fact, and it was Dr 
ester, who first discovered thai 
, mil, when rubbed, attraci 
. ’ and otll er substances. . . . 

*r,A ‘ >et ’ dlamond . crystal, sulphur 
and many other substances, have^his 
hen they are rubbed.” 1 

e f e ^ OSe l out of a wide range. The 
r 5 tiie , effect was constant. AH else 

leproUbilitj- tut tt. rubbi f“ “ 

appearance of the power of 
1 eacJl newr experiment. And 
“ the mere addition of the 
tor then- variety gave them 

estimating evidence is known 

Its principle is simply that 
rubbing and the attraction— 
srent surroundings, they are 
md that probability gathers 
a ot circumstances, 
malaria was common near 
n was suggested. The influ- 

“ coi > is not always attenrlo/i ^ But damp- 

rypothesis was rejected because the 16 - dls<3ase : So that 
itant. When further investigation a f ree “ en * is Dot con- 
wesenceofa certain mosquito in nk^ 0 ^- ® kvariable 
1. lj-p.th.si, tut tb. i, , p u “ 

Mi- A. B. Buobley , A mm m , Ur , o/x 


'Qti&ss 

3 ®®si7Av 
AIJLahaq , 
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SSL 2% p '” f *? r** o,iI - v »*« i‘ ™ A»™ that 

uliiA i.lic JJ * mo "9 m ^ 1 »J«<* a gmuito into the blood, to 
wmcn Uie disease owes its origin. 

w e constat use the method in the ordinary affairs of 

tot 5 0mament f a f brokei1 - f ^niture scratched, curtains 

WO Ott -rr![ aild Whenever a servant cleans aroom 

nhute the mischief to her careless outputs of eneray 

mom o rtr ° an - eaSUy ? nd nUmbers of exam P^ of the 
-leads ntV F 6C1Se apf,llCation of the method. That it 
Sn rF-F UeS conclusioils shows that by itself it 

„ . y blm g additional evidence in support of a hypothesis 
Wi so Strengthen the probability of its truth. A hypothesis’ 

£2*JZ°- T ° nly F inferriBg of a ^different ' 

to muth t0 ^ teSt Negl6Ct of tllis teads 

much fallacy m assuming to be certainly true what is 

onfy shown to have some probability in its favour. 

he full process of first gathering evidence by the method 

CouST eU f ’ T then pr ° Ceedill £ t0 verification is seen in 
Count Branford s investigations into the nature of heat. 

n o if , scle 7 ntific men looked upon heat as a fluid, which 
they called caloric, until, in the year 1798, Count Branford 

^ that ^ “ P1 '° bably a 3dnd of 
motion. _ The hypothesis was suggested to Mm by noticing 

en boring cannon, the great heat produced by the grind- 

mg of the borer against the gun. “ This led him to consider 

how it could possibly happen, if beat were a fluid, that the 

mere rubbing of two metals together should produce it ; and 

he tried many experiments to find out whether the gun the 

chips, or the borer had lost anything in consequence of hav- 

1Dg ^ en °f lleat - But he could not discover that they 
were changed in any way ; and moreover, he found that by 
going on bormg he could make them give out heat as W 
as he liked, whereas if he had been drawing a fluid out of 

1 Miss A. B. Buekley : Op. cit p. 342, 
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tie metals ib seemed to him that it on<*h+ * 
sooner or later. Then he considered C ° me to an end 

come „»t ef fc t ^ 1 “*' 

experiment under water, but still ,1 l 116 Seated the 

*™» »*«ic fc water i» rm, “ it “ ’ BW ho ‘’ -4 

drawn any heat from that fluid.” 1 8 °^ ear tbe .f bad not 

When we consider this set of • 
constant connexion of friction and W ^ ™ • Bee the one 
great variety of circumstances so r,l * Ppeam S ™der a 
other suggested explanations.’ Each ^ they tested 
ment —experimentum crude as Bacon „V , ci ? cial experi- 
negatived a rival supposition Tim i , a 6<i lt ~ for eacli 
the hypothesis that heat is a fluid Wh ° le set Was fatal to 

planatiim^uggested^b^th^deveh^jmeid; ^f 0 ]^ 1 ^ 

hypothesis were true “ then " b Eum ^°' ' d infen 'ed that if. the 

»w. „„d 0 „ „ “ aZZfZ “ l r le o "e“ *• >* 

tried the following experiment ^ to prove tId s he 

blunt steel borer! which pressed do ^ tWs * fitted - 
weight of ten thousand pounds 5 ^henT* ^ a 
into a box holding about! o-dle ! ie plun " ed the whole 
a thermometer, and fastening t i° f Water ’ mto which he put 
to the brass cylinder he made th° bj P ro per machinery 

way vigorously into the brass Wow + 6 b ° rer WOrbed its 
When he began the water!" at 60^p = 

warm with the heat caused bv the f , bufi a soon grew 
against the brass. In one hour h i f " Cbon of the b °rer 
to 107° E a hr • in + ? our had risen 47 degrees un 

r ‘ ’ ^ tW ° Ws ** a t 178°, and at ije eS 


G. L. 


1 Ibid., p. 343 . 
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of two hours and a half it actually boiled .” 1 Davy gave a 
further verification when he caused two pieces of ice to melt 
by rubbing them together. v| 

(iii) Agreement in Presence and Absence. — If every 
form in a school is disorderly whenever it is taken by a 
certain master, and orderly with every other teacher, the 
head master finds the explanation in the man rather than in 
the boys. The agreement in the presence of the conjoined 
events in varied circumstances is supported by agreement in 
the absence of both together in circumstances in all else as 
like as possible to the other set. Not only are there the 
positive instances of disorder conjoined with the attempted 
exercise of authority by one master, but the confirmatory 
negative ones that with every other master the disorder is 
absent. 

The principle, then, is that if the exclusion of the supposed 
cause is found to he regularly attended by the exclusion of * 
the effect, the causal relation has probably been discovered. 
So the method is often called one of Exclusions. 

It gives a greater strength to the probability of a hypo- 
thesis than does the method of agreement alone. That 
always leaves room for a number of hypotheses, attributing 
the effect to one cause in one case, to another in another ; 
but this keeps definitely to the evidence bearing on one 
hypothesis alone. It thus makes the suggested relation 
stand out in thought as an approximately pure case. 

The hypothesis that the colours of animals have a protec- 
tive value makes much use of this method. We give an 
example — 

“ It is well known that the ‘ praying Mantis/ Mantis 
religiosa, occurs in Italy in a green and a brown form. The 
former is usually to be found on green grass, the latter on 
herbage browned by the sun. Mr. Gesnola tied down among 
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green herbage twenty green Mantis „> i 
grass a similar number of brown WT • i K amon £ withered 
teen days they were all aHvT He “tttb ^ 

green Mantis among brown herbs J Jso tethered twenty-five 
after eleven days. The converse ° ’ ^ ^ Were dead 
forty-five browj mJT^TZZT *“ ^ ^ 
these only ten survived at the a, ^ r 11 ^ leen S rass > and of 
of the M»tis w„St Si r“?“ ^ 

*« hilled b, ants. H« then ", i ' f ““ »»« 

though the numbers are small of th/TV 1 ^® Cotlclusive 
protective coloration of both it, f e * tlVe . Value * the 
Mantis and brown Mantis be exposed n antlS ‘ If green 
green ones will survive rather tl P n f 8T6ei1 £ rass > the 
rate will be select™ £ * tbe bro ™>. death- 
more solid support to the view til? 6 ® x P 6nment gives 
is due to natural selection than P r °tective coloration 
liabilities.” tllan ai H accumulation of p ro - 

nee T d°ed StabhSl1 *** as ^ eneraI > «er verification is 

to the theory of natural selection by actual^* vi^ 7 be glTOn 
survivors survive and the eliminaWl ‘ ^ evidence that the 
of some differentiating peculiarity m ^ f imimted because 
few more examples ^ pe ° ullarities - Hence a 

oettlesi tree-traab!,, fS£”^l^ t a S* < ’ i *^" 1 ‘ eI1 bntt <»% to 
mortality was 93 per cent. 'and the only°pupae th < ?* > " 1 ’. ““ 
were on nettles, where they were le,,// U t symv ed 

W. of Wight, the eltoinaJion wa 5 pe Z/Tf In tl0 

against 57 per cent, among nettle, if ' . **“"• ■» 

de&ite eyidmce of discriminate elimiaaS/®"”’ “"‘' e ““ 

- white er hWh ^iet^o 
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and inconspicuous. In a short time twenty-four were killed 
by crows, but only one of the killed was spotted.” 1 

An application of the method to practical affairs is seen in 
the following: — 

“ When we find an epidemic of typhus in a town, and one 
part of the town contains all those attacked and another part 
none ; if all the infected houses draw their water from one 
reservoir A , while no case is found among those supplied 
from the second reservoir B ; and if, in addition, the same 
facts should occur in a second town at a considerable dis- 
tance, then we should have an indication that the conditions of 
the illness lay in the first reservoir of water. For all the cases 
of illness, however different their circumstances may be other- 
wise, would then agree in the fact that they have for their 
antecedent the use of water from source A ; and where under 
similar circumstances of locality, climate, etc., the result is 
absent, the antecedent is also absent.” 

(iv) Difference. — Pursuing the inquiry : “ If it also 
happened that when the first reservoir of water was cut off 
no more cases of illness occurred, then the first result would 
be confirmed in another way.” The selection we had made 
in thought is made in fact. The supposed source of the 
disease is stopped. If no more cases of typhus occur a 
causal relation is established between the water from A and 
the outbreak of the fever. 

Can this be generalised as a constant relation P The same 
methods are applicable. “ If it should then be found that 
the waters from the two sources differ in the fact that the 
first is defiled by refuse, then we have singled out a definite 
circumstance connected with that condition ; and if in the 
second town, the other circumstances being quite different, 
the partial epidemic should again attack a district supplied, 
from a source similarly defiled, then the proof that such 


1 Geddes and Thomson : Evolution, pp. 163-164. 
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defiled water is, or contains, the cause of the illness would 
be sufficiently complete. The fact that all do not fall ill who 
use the water can be explained by the general observation 
that ceitain individuals are not liable to such infections ” 
What, exactly, has been established? Only that “the 
impure water is, or contains, the cause of the typhus • we 
have not proved the universal proposition that wherever 
typhus appears impure water has been drunk.” 1 

The inference has made use of what is known as the 
method of Difference, because its principle is that the sus- 
pected cause is absent in one case, and present in another in 
circumstances otherwise identical. ’ 

If one of two adjacent flower-beds is treated with a cer- 
tam kind of manure, and the same kind of plants sown in 
both, any difference in the richness of the flowers in the next 
season may be attributed to the influence of the manure 
It a tile falls on my head, I am sure the blow is the cause 
or the consequent headache. 

. If . a I f au m S° od health eats tinned salmon and soon after 
" S61Z ® d Wlth violent ^rnal pains, he has no doubt to what 

his sufferings, are due. 

If, on turning the switch for an electric light no light 
follows, there is defect in either wire or lamp. How am I to 

„ rf/ 1 ell ange the lamp, and if the light follows I infer 
that the defect was in the lamp. 

Generally, if we add an active element we look for a 
ciange m the outcome: if we remove such a.n 
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out of 13) reappeared under the 
- - This shows that the 

pigment on the down-turned side of a fla 

'■stimulus in each im 


11 cases < 

stimulus of light from below, 
absence of p-'- ■ - 

due to the absence of the light, 
case.” 1 D 

The following experiment of C 
can hear was an application o- „„„ „ 1D , 

He placed some water-boatmen in a deei 
at the bottom of which was a layer of mu 
stone on the mud, but the beetles, wl: 
quietly on some weeds, took no notice. H 
of glass on the mud, and dropped a st 
making a noise, though the disturbance of 
same as when the stone was dropped o 
water-boatmen, however, then at once took 
. Nevertheless, that a change follows on a 
in itself prove connexion. We must allow 
ot coincidence.’ “ During the retreat of t 
a cutting north wind blew in the faces 
sacrifices were offered tn T? 
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light is produced, that it is connected with the position of the 
tap. An electric switch illustrates the same point, and ir 
that case many people do not know why the turning of the 
switch affects the light. ° 

In the case of the gas we have a further- relation which is 
absent with the electric switch. If we slowly turn the tap, 
the light gradually increases to a maximum ; a reverse 
turning diminishes the light, till it goes out. So we can 
infer a connexion between amount of light and amount of 
turning, even before we know, from study of the mechanism 
of a tap, how the variation is produced. 

This is a homely example of a most useful kind of evidence 
of a causal relation. It is called the method of Concomitant 
Variations, and its principle is that concurrent variation of 
two changes is probably due to a causal connexion between 
them. 

Often a suspected cause cannot be removed, nor can we 
find cases of its absence. This is so, for example, with heat 
and gravitation. But we can vary the amount of their 
influence, and when the supposed effect varies regularly with 
this variation, we have evidence in support of a hypothesis of 
causal relation. 

The space traversed in a second by a falling body varies 
with the height above the sea-level. At the top of a moun- 
tain it falls rather less than the sixteen feet through which it 
passes at the foot. Newton took the moon as an example of 
a falling body 240,00(1 miles above the surface of the earth, 
and by rigid calculation, and observation of the moon’s orbit, 
found that “ at the distance of the moon a body, so far from 
falling a distance of sixteen feet in a second of time, would 
commence its long journey so slowly that a minute, instead 
of a second, would have elapsed before the distance of sixteen 
feet had been accomplished.” 1 


1 Ball : Story of the Heavens , p. 100, 




OTMimmo, of 

ttotuSt"' 8 ,l * tM «« f 

urouga liquid, to gaseous, as increasing anion nf 
apphed, is evidence that the ' ° 

increase of heat. 

. Concomitant variation must 
indefinitely. The amount of vv< 
mth the time he spends at it, bn 
dis power to resist fatigue. Bee 
twice as much work in four hour 

assumed that if he worked sixteen hour 

times as much as in four. 


uot be assumed to go on 
°rk a man turns out varies 
it only within limits set bv 
3ause a healthy man can do 
■s as in two, it must not be 
-s he would do four 
uimmution of very Iona i lollrQ vF 1S fr ®9 u ® n % found that 

reaches freezing-point, when 
a sudden expansion, and ice ; 
weighs less than water. 

^NTor need there be any emiaKfir 
in cause and effect. « It his been fon^lT 0 ^ of ^nation 
a current moving at the rate of th ^ ^ experiment that 

take up and carry f ^ P ° r "*<»<* will 

second, will carr yie saL - 17^ T** Sk iaches P* 

- J ” • 7 f ghfc “ ches second, coarse 

twelve inches, gravel; twenty-four 
. angular stones of the size of a 
... * se en that the carrying power 
■apidly than the velocity. For instance, 

nor T CarrieS gmvel > while a 
ioalt 

Hibben : Op, ciL n qog 


may occur 
increasing 
i further decrease of 
is formed which, ms 


in physical 
cold till it 
lieat causes 
tss for mass, 


sand the size of linseed ; 1 1 

inches, pebbles; three feet, ; 
hen s egg. it will readily be 
increases much more n *■ 
a current of twelve inches 
current of three feet 
velocity, carries stones 
of gravel,” 1 
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character. Its most fruitful applies 
the intensity of the causal force is 
valuation in the effect can be me; 
correctly the efficiency of windmills 
were constantly varying in force, 
difficult, bmeaton, therefore, in h 
subject, created a uniform wind of 
moving his models against the air 
revolving arm. The velocity of th 
rendered greater or less, it could be 

any length of time, and its amount 
tamed . 5 " 1 

(vi) Employment op Methods - 
ness, the methods have been set forth 
would think of restricting himself to a 
inquiry . They are typical ways in 
worker tries to get a ‘ pure ease ’-to 
examining unencumbered by extranec 
now another, is pressed into the servic, 
investigation into an outbreak of typl 
be expected in any scientific inquiry. 

Eastern’s investigations into the probl 
production of life show both the use of 
e great difficulty of excluding the pos 
Briefly, he assumed as a hypothesis 
asserted spontanp.nn ffl I* 


vons : Principles of Science, p. 441 
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?^S. o, t £? he * u of ao im ;;s : 
■J to ,l!f f 'TT** "“ T ana ^k*" 

r 2?? 7“ ge “'“ i “’ * *"* Ef S*J2f5 

"errns "would? tbe '"T''" to sti11 a ‘ r in eevems where the 
* Jims would long ago have fallen to the ground and to 

at vanons hmghts on mountains where tlie number of gem 

would decrease w.th the height, he showed that the evfde^e 

apint 1 Vanati ° U su PP° rt ed his hypothesis that the 
i en t spontaneous appearance of life is always due to the 
propagation of an already living organism. 

al ,V S °“ A 1 L AiIALT ™ of Methods. -I t is evident that 

Pertinent 1 Som ^. elimillate CTer Jthing that is not 
S-iJ ? T thlS Can be *»» in fact; always by 

S t “ 6 aCtS ^ aim is t0 d0 ifc * thought 

result inTl P / mClP 13 ^ lf a defi,lite set of conditions 
esu t in a certain event, and if another set of conditions 

SI"" “1 *7** "»>“» f.™„. i„d 

foJa in b»T °“ P ” > '“ blj “ isls ‘“™“ *'»-> elements 
“ d “* "«™» the others. Sjm- 

If AB is followed by xy, 
and AQ „ J 

nlTberrSlh Pr0k ‘ b1 ?' b “ ; “” ^ “«••! but 

x or # nor lw « /y ^ 01 z> nor between B and either 

such a relation tetween^ Tud^ or"/' ^j™* 7 ° f 

ported nor disproved * ^ * 18 n6ltier SU P' 

we^ay^sy mbolise^them tln^^ SiS *° Sepamte metllods ’ 
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(а) Residues — 

ABC is followed by xyz, 

But B... y and C...z are known to be causal relations • 
therefore, the cause of x must be found in A. 

If A is not known, it must be assumed, and steps taken to 
verify the assumption. 

(б) Agreement — 

ABO is followed by xuz \ 

ABE „ „ xmnl , ’ ' * s P ro ‘ 

AFG „ „ xsv j ba % a causal relation. 

(e) Agreement in Presence and Absence— 

ABO is followed by zijz , * 

A BE „ \ mn ) . A 

But TtT)V ( " A * 18 P r °- 

andSS ” ’’ = j b ^ a causal relation. 

(d) Difference — 

ABO is followed by xyz j • A * is pr0 . 

, s p 11 ” ” y z i bably a causal relation, 

(ej Concomitant Variations — 

ABC is followed by xyz 

zyz ■'■ A x is pro- 

A„BC „ j bably a causal relation. 

, ?, Uch ^ mbolio statements must be interpreted very guar- 
^• f /' . T e f 7 Sl] f gest tJiat tlie elements considered are easily 
distinguishable from each other, and that one can be present 

rtST w 7“t "” s tu ° th ° r r— of 

tiue Consequently, they serve no further purpose than to 
problem ^ ^ ^ ehmmatiu £ element 'S not material to the 
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instances, and showed that absence of air meant absence of 
the appearance of life. To the positive method of agreement 
he added those of agreement in absence and of difference. 
The difficulty of excluding all possibility of the importation 
of germs made these experiments very delicate, and Pasteur 
had to meet experiments which seemed to support the hypo- 
thesis of spontaneous generation, by showing that in none of 
them had the communication of germs from the air been 
made impossible. 

By exposing the liquids to still air in caverns where the 
germs would long ago have fallen to the ground, and to air 
at various heights on mountains where the number of germs 
would decrease with the height, he showed that the evidence 
of concomitant variation supported his hypothesis that the 
apparent spontaneous appearance of life is always due to the 
propagation of an already living organism. 

(vii) Formal Analysis of Methods. — It is evident that 
all the methods seek to eliminate everything that is not 
pertinent. Sometimes this can be done in fact ; always by 
manipulation of the facts the aim is to do it in thought. 

The formal principle is that if a definite set of conditions 
result in a certain event, and if another set of conditions, 
partly like and partly unlike the former, lead to a different 
result, a causal relation probably exists between the elements 
found in both sequences, and not between the others. Sym- 
bolically— 

If AB is followed by xy, 
and AO ,, „ xz , 

then a causal relation probably exists between A and, a? ; but 
not between A and either y or z, nor between B and either 
x or e, nor between 0 and either x or y. The possibility of 
such a relation between B and y 9 or 0 and z is neither sup- 
ported nor disproved. 

Applying this general analysis to the separate methods, 
we may symbolise them thus — 
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(a) Residues— 

ABC is followe 
Bat B.,.y and C...z are known 
therefore, the cause of x n 
If A is not known, it must be i 
verify the assumption. 

(b) Agreement — 

ABC is followed by xu 
„ „ xm 

(c) Agreement in Presence and 4 

ABC is followed by xuz 

T3 „ „ \ n ; n 

But **>*> , „ ymn 

and <7Z>2? „ „ J zmn 

(d) Difference — 

ABC is followed by xuz 

BntBC „ „ ' i 

(e) Concomitant Variations — 

ABC- is followed by xyz 
■A'J3G „ „ ajjy# 

A,^BC ,, „ x 2 yz , 

Such symbolic staWiiw* 1 . 


1 is pro. 

a causal relation, 


1 * is pro- 

a causal relation, 


1 « is pro- 

a causal relation 


*• -A * is pro. 

bably a causal relation, 


interpreted very guar- 
s considered are easily 
lat one can be present 
parts of the complex 
[ggestion is generally 
ther purpose than to 
S not material to the 
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CHAPTER XII. 


VERIFICATION OF HYPOTHESES. 

1. Mature of Verification. 

(i) Outcome op Use op Direct Methods. — The methods 
of examining facts outlined in the last chapter are ways of 
testing suppositions by evidence. The evidence is not al- 
ways of the same force. It is weakest when we have only 
the positive instances of the method of agreement; much 
strengthened when we can support these by corresponding 
negative instances; strengthened yet more when. in a typical 
ease we can exclude m- introduce the suspected cause at will, 
and find that, in doing so, the supposed effect is removed in 
the one ca,se, and. secured in the other; made still more con- 
vincing when variation in the assumed effect attends changes 
m the assumed cause. 

Such evidence may amount to a ‘practical proof’ that a 
relation exists. The relation has been separated in thought 
and, as tar as possible, in fact, from everything that seems 
able to interfere with it. We feel sure that it is true that a 
certain condition or change is the effect of the operation of a 
certain force. 

But we cannot yet explain why it should be so. What is 
the bond which unites the cause and the effect, so that the 
occurrence of the one necessitates that of the other ? 

(n) Need por purther Analysis. -To answer thisques- 
faon we must push analysis further. We must find what 
qualities there are m the cause, and what in the effect and 
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try to trace a relation of dependence between them, to see in 
their connexion an instance of a wide and well-estab SL a 
aw. "We must pass from a clear knowledge of the relation 
as a whole to a distinct knowledge of its nature. 

Only when this step has been taken do we understand the 

when if Stlf • ^ 

indiscriminate alms-gmng and a degraded condition of the 

='I~ 5 ? 

itrrrL*, * xts “ 

opposite effect to that intended ? Nothin- *3* ^ ^ 

s: ss: 

“ v rr, - 

that independence of character promots to «» V ’ 

-«** xis 

p. 13ie special case is explained by being* bmn«4if a 

* "Ct 

what he is, the causal relation is seen to be inevitable g 
Count Rumford’s experiments on the cause of heat' led on 
to such an explanatory verification. If friction be the. „ 

o heat, then it must follow the general Taw that amount 
heat varies with its cause. 1 amount ot 

(iii) Limitation of Use of Methods The mo+N a 

r "“wj" wi». ti» 

apparent m facts of experience. Were we confined f a m ^ 

r p W-“ f behind descri P«on to explanation. For 
explanation involves a reference to those wide relations whiS 


1 Of. pp. 209-210. 
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are known to us only in their results ; as in the analysis of 
human nature which gives the key to the dependence of 
pauperisation upon injudicious almsgiving. 

How do we know gravitation ? Only in its effects, and 
the progressive understanding of this all-embracing relation 
was a continuous passing from its smaller and more open 
manifestations, such as the fall of a stone or an apple to the 
ground, through wider and less apparent instances, such as 
the motions of the planets, to the widest conception of an 
attraction which holds according to the same law between all 
parts of matter. In that we have got as far away from what 
is discernible by the senses as we have in the analysis of the 
effects on human nature of indiscriminate doles. 

All the great theories of science are of this kind. In 
themselves we cannot examine them ; we know them by their 
effects. Such knowledge is not given by direct observation 
of facts ; but, nevertheless, it is related to such observation. 
The facts call for explanation. The mind replies by imagin- 
ing one. 

There is a temptation to stop there ; to take the hypothesis 
for proven truth. This is to act like Don Quixote, who, 
having made a cardboard helmet, impressive in appearance, 
refused to submit it to the ordeal of blows. Like the helmet, 
our unverified hypotheses are likely to fail us in the hour of 
need. 

The accepted undulatory theory of light is bound up with 
the assumption of an ether, of which no direct experience is 
possible. But its qualities are inferred from facts open to 
observation. The history of the earth in the far past can be 
learnt only by interpreting the structure and arrangement of 
its crust in the present. In the investigation this involves, 
are found signs, in definite surroundings, which can be 
interpreted only as witnessing to the lives and doings of men 
in far more remote ages than previous thought had conceived 
possible. 
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Verification of all such theories must be sought in the 
agreement of their necessary logical consequences with facts 
open to observation. The process of inference between widest 
theory and simple fact may lie a long one, only to be taken 
m many steps, and often occupying many successive years. 
But to stop short of the facts is to leave the theory suspended 
m the air, like Mahomet’s coflin, without support 
We take a simple case for illustration. At the beginning 
of the seventeenth century, Fabricius Aquapendente dis- 
covered the valves in the veins, and supposed their use to be 
simply to prevent the blood escaping too quickly into the 
branches of the veins. Harvey, who was studying under him 
at Padua was not satisfied with this suggested explanation. 
So he first experimented on a living animal to get an exact 
knowledge of the facts. By tying first an artery, then a vein, 
lie pioved that the blood m the former flows from the heart 
and that m the latter towards it. This suggested the hypo- 
thesis of the circulation of the blood, from the heart by the 
arteries, through all parts of the body, back again to the 
heart by the veins. The passage is not open to observation 
m all its course, and Harvey worked at the problem for nine- 
teen years before he was confident that what is open to direct 
observation confirms the general hypothesis, and is incon- 
sistent with any other. 


hypothesis that acquired characteristics are not trans- 
mitted from one generation to another can be tested by 
observation and experiment only indirectly, by determining 
whether facts agree or disagree with consequences which can 
be inferred from it. “ For example, many butterflies have 
two generations in the year, one of which lives through its 
whole life-history in the summer and the other passes the 
winter as a pupa (chrysalis). In some cases the two genera- 
tions are strikingly different, and it has been shown that by 
freezing the pup® of the summer brood at the right stage, 
specimens like the spring brood can ■ be ^ obtained. The 
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difference between the two generations is thus due to the 
action of cold on the pupa. .But the two forms regularly 
alternate in nature and the effects of cold are not inherited. 
In plants, some species produce quite different leaves accord- 
ing to whether they are grown in water or in dry soil, but 
the conditions act on the individual, and do not affect its 
progeny. In such a case, what is inherited is the faculty of 
making a certain definite response to definite conditions, and 
this faculty is present whether the conditions operate or not. 
In man such diseases as tuberculosis are commonly called 
hereditary ; this however does not mean that the child has 
the disease because his parent had it, but that the parent 
had a constitution liable to that disease, and the child 
inherits a similar constitutional liability. If the parent had 
never been exposed to infection the child would still inherit 
the liability, for what is transmitted is not the disease or its 
effects, hut the faculty of acquiring it if exposed. It will be 
found that most cases which at first sight seem to support the 
theory of the inheritance of acquired characters are equally 
explicable in the view that . . . what is inherited is not the 
character acquired, but the innate power of acquiring it.” 1 
(iv) Work of Thought in gaining Knowledge. — 
Inference of consequences from hypotheses is, then, an in- 
dispensable and most important step in reaching knowledge. 
The crude belief that man has only to look and he will learn 
is seen to be false as soon as we examine fairly how know- 
ledge has grown, and is growing. It is true that * facts arf 
the beginning and the end of knowledge.’ But between that 
beginning and that end, two intermediate steps must be 
taken. If nofc, the passage is not made ; beginning and end 
are identical ; we are ever at the starting-point. Those two 
steps are taken not by any of the senses, but by the power of 
thought. 


1 L. Doncaster: Heredity , pp. 25-26. 
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The first of them is the work of the 
guided by the detection by thought < 

That cannot be reduced to rule. ~We 1 
cultivated native endowment, in which 
mously. With it we have already dealt. 

The second is the inferring of the eo 
suggestion offered by imagination. Only 
are we ready to make appeal to fact as 
nounce sentence. That sentence is decisive 
is really inconsistent with the suggested i 
explanation must be given up. But if there 
evidence in its favour, we must make sure t 
both a real and an impartial one ; that the 
is true, and that it is truly interpreted. Th 
fact, however, is worthless, unless the step 
been well and truly taken. 

2. Nature of Inference involved in Vei 
(i) Matter and Form.— The difficulty 
always in the matter about which we reasoj 
which forms the general framework is, i r 
simple. So it is easy to understand if. wW 


imagination, generally 
of pertinent analogies, 
know it as a matter of 
people differ enor- 
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choose, and rightly use, our material. The former is a ques- 
tion of knowledge pertinent to the problem in hand; the 
latter one of clear apprehension of right modes of thinking. 

(ii) Structure op the Inference. — The structure of 
the inference by which we verify hypotheses is determined 
by the nature of the problem. ‘ This is to bring together 
supposition and fact, that tbe latter may test the former. 
The appropriate setting of a supposition is the hypothetical 
proposition ; that of a fact, the categorical proposition. 
Hence, our framework will bring these together, and the 
lesnlt will he to state as a fact that the hypothesis is true or 
false — another categorical proposition. Such a structure is 
called a Mixed Hypothetical Syllogism. It is an inference to 
the truth or falsity of one element in a hypothetical proposi- 
tion, from the affirmation or denial of the other element. 

(iii) Forms op the Inference.— We take, then, a hypo- 
thetical proposition of the general form If A is true, C is true, 
where A is a statement of the assumed relation, and C one of 
the consequences which would follow from it. Both A and C, 
by themselves, are categorical propositions : C is a statement 
of fact open to observation ; A may, or may not, be such a 
statement. The proposition as a whole asserts neither of 
them ; it asserts such a relation to hold between A and C, 
that if A be secured C is also secured. 

Does it follow tliat if C be found to be true in fact, the 
truth of A can be inferred ? 

Let ns examine an instance: A man has been murdered, 
and much circumstantial evidence points to another man as 
the murderer. He is known to have been on bad terms with 
the victim ; was heard to threaten him a day or two earlier ; 
was seen in his company shortly before the crime was com’ 
nutted; would profit by his death. The case looks black 
against him. But at the trial he produces unimpeachable 
evidence that at the time the murder was committed he was 
at another^ place. His acquittal follows as a matter of course. 


vebification of hypotheses. 227 

Let us set out the inference made by the jury 

° f *' le murder of B, he was present at the 
place C where the crime was committed • 

but, A is proved not to have been at 0 at that time • 
therefore A is not guilty of the murder of B. 

He is acquitted because he has proved a fact inconsistent 
with the hypothesis of his guilt. sistent 

Now suppose, on the other hand, that he was proved to 

“ T Seilt ; IS that SUffioieat t0 establish Ids guilt 9 
Not unless he is shown to have been the only person, besides 

the mui dei ed man, then present. If several persons were 
there, as, for instance, if A was killed in a riot, all that can 
be asserted is that some one of them was guilty, not that a 
particular one was the culprit. The presence of A is only an 

iTofproof. P16Ce ° f CirCUmStaDtial evidence ■«**** him; it is 

The fact that it is generally possible to form two or more 
hypotheses to account for a given event, shows that its 
occurrence is not a proof of the truth of any one of them 

tllsSx'tV 7 nt h l E ’ r d the SU ^ ested expW 

, . X ’ we llavQ tIlree hypotheses to be tested, of 

which the symbolic statements are 

If X, then E. 

I/r, then JE. 

If Z, then E. 

WW d0 H ^ Pr °° f ' that E is true does establish the 
truth or either X, or Y, or Z. 

Now in attempting to verify any one of these hypotheses 
X, we deduce from it other consequences than E, which we 
may symbolise by C. But this gives no assurance that C 

Te could be ^ ^ a C011SedueMe from * or Z, just 

. S< ? we see _ what is meant ^hen it is said that though a 
singe assured fact is sufficient to overthrow a hypothesis 



with which it is inconsistent, it is not sufficient to establish 
a hypothesis from which it is deduced as a consequence. 

On the other hand, if in any way the hypothesis can be 
proved to be true, the consequences correctly deduced from it 
are thereby also established as true. 

There are, then, two moods of mixed hypothetical syl- 
logisms which yield an assured conclusion. If we prove the 
antecedent (A) of the hypothetical proposition, we thereby prove 
the consequent (C) ; if we disprove the consequent (C), we 
thereby disprove the antecedent (A). In the first ca.se, the 
inference is said to be Constructive , or in the Modus Ponem : 
in the second case, to be Destructive , or in the Modus Pollens, 
The general symbolic statements are — 


Modus Ponens : 


Modus Pollens : 


But from 


or from 


If A is true, C is true; 
And A is tr ue ; 

P here fore, C is true. 

If A is true , C is true ; 
But C is false; 

Therefore , A is false. 

If A is true , C is true ; 
And C is true ; 

If A is true , C is true ; 
But A is false ; 


we can draw no certain conclusion. 

(iv) Probable Conclusions. — Are these latter forms of 
reasoning, then, of no value P Bj no means. Formal logic, 
indeed, disregarded them ; it acknowledged only such infer- 
ences as yield a certain conclusion. But this is a narrow 
restriction of the province of logic, which shuts out from its 
examination a vast amount of reasoning both in ordinary life 
and in science. We continually use such inferences, and in 
doing so we do well, provided that we recognise that the con- 
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elusions we draw are only ‘probably’ true, and that the 

tT ] r? blh t Wy fr0m bare Possibility o 

piactical certainty. So long as we are on our guard a Jinst 

mfemng more than is warranted by our premises, we aS 
^certain” 1 to what 18 P robabIe as well as to what 

Inferences of these kinds do not yield proof, but they 

th!?? T d6nCe ’ P roof can often be approached only 
through the accumulation of evidence. We have seen that 

t it]?? ecome 80 stiong that it gives us a conviction of 
tiuth clear enough to guide our actions. At the same time 
it must be remembered that evidence is always liable to be 

overthrown by rebutting evidence ; it never reaches the stage 
or strict proof. • & 

In many cases the only ■ verification attainable, it may be 
for many years, is the accumulation of such evidence as is 
symbolised by the inferences— 

If A is true, 0 is true ; 

» tf B is true ; 

» .» E is true ; 

a a . etc. ; 

and the successive showing that C, D, E, etc., all are true, 
wtnle m no case is a consequence deduced from A that is' 
disproved by appeal to fact. So the probability of the truth 
or A grows continually ^greater. 

Our confidence is especially strong when the hypothesis 
not only explains the facts brought under it, but also fits 
into the general system of knowledge. “ The ultimate 
criterion is the power of verifying conclusions, of testing 
truth by its capacity to explain phenomena, and by its con- 

dispute ”? the S ° ientifiC trut]l alread y established beyond 
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(v) Prediction of Events. — The consequences inferred 
are often predictions of events. When such a prediction is 
fulfilled, the evidence for the truth of the hypothesis is both 
strong and impressive. Examples are numerous. 

Astronomical phenomena can he foretold with great 
accuracy, and the constant fulfilment of the predictions is an 
assurance of the truth of the theories from which they are 
made. For instance, in his account of the war between 
the Medes and the Lydians, Herodotus records that " in the 
sixth year, when they were carrying on the war nearly 
equally on both sides, they came to battle, and whilst they 
were contending for victory, the day was suddenly turned 
into night ; which alteration Thales the Milesian had fore- 
told to the lonians, and named thA year when it should 
happen.' 5 1 

“ There is a well-known story as to the happy use which 
Columbus made of the power of predicting eclipses in 
overawing the islanders of Jamaica who refused him 
necessary supplies of food for his fleet. He threatened to 
deprive them of the moon’s light. ‘His threat was 
treated at first with indifference, but when the eclipse 
actually commenced, the barbarians vied with each other in 
the production of the necessary supplies for the Spanish 
fleet.’ ” 2 

"Halley has the glory of having first detected a periodic 
comet, in the case of that which has ,since borne his name. 

. . . In 1705, Halley explained how the parabolic orbit of a 
planet may be determined from three observations ; and, 
joining example to precept, himself calculated the positions 
and orbits of twenty-four comets. He found, as the reward 
of this industry, that the comets of 1607, and of 1531, had 
the same orbit as that of 1682. And here the intervals are 
also nearly the same, namely, about seventy-five years. Are 

1 History , bk. i., eh. 74. 2 Jevons ; Op. cit. , p. 5:17. 





VERIFICATION - OF HYPOTHESES, 281 

the three comets then identical? In looking back into the 
appearances, he found comets recorded in 
1 56, m 1380, and m 1305 ; the internals are still the same 
seventy-five years or seventy-six years. It was impossible 
now to doubt that they were the periods of a revolving body • 
that the comet was a planet; its orbit a long ellipse” not a 
parabola. r 

t were so ’ tlle comet must reappear in 1758 or 

1759. Halley predicted that it would do so. . . . He pre- 
dicted that tlie comet would reach its perihelion April 13, 
1759, but claimed the license of a month for the inevitable 
inaccuracy of a calculation which, in addition to all other 
sources of error, was made in haste, that it might appear as 
a prediction. The comet justified his calculations and his 
caution together; for it arrived at its perihelion on the 13th 
of March.” 1 

The discovery of the New World by Columbus was a 
verification of the consequences he had deduced from the 
hypothesis of the rotundity of the earth. 

The history of every science furnishes examples of success- 
ful prediction. “Chemistry . . . has not been without 
prophetic triumphs. The existence of the metals potassium 
and sodium was foreseen by Lavoisier, and their elimination 
by Davy was one of the chief experimentct cruets whieli 
established Lavoisier’s system. The existence of many other 
metals which eye had never seen was a natural inference, and 
theory lias not been at fault. ... The theoretical che mis t 
by the classification of his specimens and then manipulation 
of his formulae can plan out whole series of unknown oils, 
acids, and alcohols, just as a designer might draw out a 
multitude of patterns.” 2 

For fifteen years a plague had raged among the silkworms 
in France. Pasteur was urged to investigate it, and after 

1 Whewell : History of the Inductive Sciences, vol. ii. , pp. 182-183. 

2 Jevons : Op. cit., p. 544. 



Fort fourteen 
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iiieli produced 
ion of what would, occur 

„ as * a sealed letter in the 
major of Bt. Hippoljte. 

- rs communicated to the major their 

; — * was then opened and read, 

m tweIv ® out of fourteen cases there 
■rnitj between his prediction and the 
groups had perished total! j * 
* ^otahj ; and this was the 
In two out of the fourteen cases 
prophesied destruction, half an average crop 

eggs here referred to were considered 


cunerent parcels of eggs intended for incubat 
examined a sufficient number of the moths wh 
these eggs, he wrote out the predict: 
in 1867, and placed the prophecy 
hands of the i A ~ — 

In 1867, the cultivatorr 

results. The letter of Pasteur 
and it was found that 
was absolute confer 
observed facts. Many of the g: 
the others had perished almost 
prediction of Pasteur 
instead of the 
was obtained. 

Now, the parcels of 
healthy by their owners.” 1 
(vi) Proof. Confidence in a 
peated confirmation of the cons. 

But strict proof is reached only 
other explanation of the facts is a 

eJnt’ ZZ h r l em ’ implie8 dee P er an %Bis of the whole 
event. Death may be the effect of disease, poison, drowning 
and of many other ’ wiling, 

j uiuer causes. 1 he occurrence of a death 

:;iz v : Vz part r iar one ° f p-^ “ - 

P ' -A post-mortem examination tries bv analvsino- a 
particular case of death, to att.rih,,*. ;* + ’ y analysing a 
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Fully to establish a hypothesis, then, it is necessary to 
prove, not only the direct statement that certain conse- 
quences wxll follow from a particular hypothesis, but also the 
leeiprocal proposition that those consequences can follow 
irom no other supposition. 

. Symbolically, it has to be established, not only that If A 
is true, C is true, but also that If ® i s true, A is true. ' 

How is this to be done ? Here comes in the value of 
contraposition. The obverted contrapositive of If C, then A 
is Ij not- A, then not-C. So we have to seek cases in which 
the supposed cause is absent, and if we find the effect also 
invariably absent, we have proved that the causal relation 
between them is reciprocal : that neither can be found with- 
out the other. This is the object of the appeal to negative 
instances m the direct methods. ' ~ 

But we cannot always directly exclude the cause. How 
then can we be sure of its absence in any particular case ? 
well, we know that if it were present its effects must also be 
present. If the cause of a death be poison, the corpse will 
show certain characteristics at the post-mortem examination. 

these are absent, the hypothesis of poison is negatived, 
bo m succession every other hypothesis but one is disproved 
because the peculiarities of the death which would result 
irom them are not present. 

But the characteristic marks of death, say from suffoca- 
tion by the fumes of charcoal, are present, and these are 
compatible with no other hypothesis, because they differ 
from the characteristics of death from any other cause, and 
are themselves never found in such deaths. If that cause be 
assumed absent, the effect actually present would not be 
present. So, both the positive relation : If A, then C, and 
the negative^ relation .- If not- A, then not-C, are shown to 
hold. That is, not only would suffocation cause death, but 

this particular form of death can be attributed to nothin® 
else. B ■ 
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(i) Intellectual, -W^hoii two hypotheses are suggested, 
from each of which various consequences are deduced^all of 
which agree with observed facts, scientific theory is j n a 
dilemma. There is no certainty which hypothesis should be 
taken as a guide. The uncertainty must continue till a case 
is found in which the consequences inferred from the one 
are incompatible with those deduced from the other. Then 
appeal to fact is decisive against one of them. If possible, 
the appeal should be made experimentally, so as to secure 
that no interfering factors are operative. ‘That is the fune- 
tion of a crucial experiment. 
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blem. . . . At last, in 1778, it occurred to Mm that Priestley 
lad sepamted mercuric oxide into . . . mercury and a gas.” 
So he fust made mercuric oxide by heating mercury in a 
limited amount of air, and noted the proportion of the air 
that disappeared. He then separated the oxide back a*ain 

f t tbe , m f a and tke Thus, “the imaginary pliloMs- 
ton, which had been supposed to load the air when anythin* 
was burnt m it, was proved never to have had any existence^ 
i01 ' 't ^ clear that just the opposite effect takes place.” * ’ 
(J) Galvam “had prepared the hind legs of several fro*s 

sidl h Ulg ) hem bj f PPer h °° kS UP0U aa iron balcon T out- 
de his house. As they hung there the wind swayed 

kononite b I™’ S ° th ? thG eUds ° f the le ” s toucIi ed He 

hat the lei nJ; tim6 th8 T did 80 ^ noticed 

that the legs were convulsed just as they had been by the 

electrical machine and the lightning. But this time he 

eo^otseettat^ekctncity had "come near them from 

that there must be au hum 

the e a itself, which passed round every time the two ends 
of the legs were joined by the metal. These discoveries of 
Halvam soon became spoken of far and wide under the name 
^f gaivamsm, and the supposed fluid was called the galvanic 

T11( f f Sati ® fied widb merel y wading about Galvani’s expert 

Zt ti ! i - th6m himSelf> and 116 be S an t0 «4eot 
that the electricity was not, as Galvam imagined, in the 

±iogs leg, but was produced by the two metals, copper and 

ml:-l UPOn Z t the legS had been lra ag. and which were 
acted upon by the moisture in the flesh. 

fllo Tb ® n beg f n a ver T fanl °us controversy. Volta insisted 
that the electricity came from the metals, Galvani that it came 

l-!i? IU 6ach new ex Penment which Galvani 

brought forward to prove his poiut, Volta still showed that 

1 Quotations from Miss A. B. Buckley ; Op. cit, pp. 133, 235-237. 
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the electricity could be produced without the animal, until at 
last Galvani succeeded in finding a test which he thought 
must silence Volta for ever. He found that by laying bare 
a nerve of the leg of a frog, called the ‘ crural nerve,’ and 
bringing the end of it to the outside of the muscles of the leg, 
he could produce the convulsions without any metal at afl. 
But Volta was not so easily convinced ; he still insisted that 
it was the different fluids and tissues being brought together 
winch caused the electricity, and that there was not a current 
running through the animal. At this point, just when the 
truth would probably have been worked out, G-alvani died (in 
1798), leaving Volta in possession of the field; and for 
twenty -eight years no more was heard of animal electricity. 

We know now that both the professors were right. Volta 
was right in saying that the convulsions of the frog’s legs on 
the balcony were produced by the contact of the two metals 
in connexion with a fluid ; while G-alvaui was right in saying 
that there is an electricity in animals which acts without any 
other help. In 1826 an Italian named Hobili repeated G-ai- 
vani s experiment, and having then an instrument called a 
galvanometer, by which the passage of the faintest electric 
current can be detected, he proved that such a current does 
exist m the frog, and it has since been found to be common 
to all animals.” 1 

In the first ease the dilemma was resolved by the disproof 
of one of the alternative hypotheses ; in the second, by finding 
that they were not incompatible with each other when stated 
with sufficient exactness. 

While two hypotheses are possible the mind of the in- 
vestigator is in a state of indecision. Nothing is more un- 
like scientific thought than to reject a hypothesis without 
proof that it is false. - 

(ii) Practical. A state of indecision between alternative 
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courses is well known to us in practical life. Again, we haw 

two hypotheses, and often we have to select one of them anc 
act upon it. 

A student of shortened means may need both a set oi 
boobs and a new overcoat, but may have money enough for 
only one of them. So they become alternatives. If he buy 
the books, he must go cold or shabby in winter; if he buy 
the coat, his intellectual work will be hindered. He is in a 
dilemma. He is forced to choose between two courses, each 
ot which is undesirable. 

Except that the mind searching for truth neither likes nor 
dislikes the consequences of alternative hypotheses, the 
dilemma m practical life reproduces on a small scale the 

indecision between rival hypotheses which marks the intellec- 
tual dilemma. 

In public affairs dilemmas of national conduct are usually 
known as ‘ crises.’ On their right solution may depend the 
W6<M OI" W06 of millions of nAnnlo 
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English Government found itself faced with several alterna- 
tives, none of which was to its taste. On June 20th 1568 
the Privy Council deliberated on what action should betaken’ 
They could either restore Mary to her throne ‘without trial 
heard,’ or let her go where she would, or restore her in name 
but not m power, or detain her in England. To do the first 
“ would be to declare her innocent of the crimes with which 
she was charged, and would enable her to crush and ruin the 
best friends that England possessed among her subjects To 
let her go would be to throw her upon France : and' ‘ her 
Majesty would never be free from practices and enterprises.’ 
To restore her ‘ m title and name, without authority of gov- 
ernment, was thought ‘ so hard a matter,’ that it 'would be 
even dangerous to proceed that way. She would 1 burn with 
hate and revenge.’ The French and the Pope would take up 
her cause; and after her breach of faith on the treaty of 

Leith no promises which she might make could be relied 
upon. 1 

The decision to adopt the fourth alternative was abundantly 
shown, during the next twenty years, to have been by no 
means free from inconveniences to Elizabeth’s Government 
■ EH ™ I0 AL.—It has always been a favourite device 
n argument for one disputant to ‘ impale ' the other ‘ on the 
horns of a dilemma.’ It was from consideration of such de! 
vices that Aristotle first analysed this form of thought. 

In its nature it is not different frojn the more important 
cases we have been considering. Its characteristic i/that it 
compels a choice of alternatives. 

Junius wrote to the Puke of Grafton: “If y0 u will not 
speak out, tiie public have a right to judge from appearances 
We aae authorised to conclude that you either differed from 

thsT ^ 0ll ^ gUeS ’^ 0se measures you still affect to defend, or 
that you thought the administration of the, King’s affairs no 
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longer tenable. Ton are at liberty to choose between the 
hypocrite and the coward.” 1 

(iv) Rebutting Dilbmmas.— R hetorically a dilemma is 
often undeservedly effective. It has an air of clinching the 
matter winch is peculiarly impressive to untrained minds. . 
Yet, a little ingenuity will often upset it. Tate the case of the 
poor student hesitating between books and overcoat. If he be 
pessimistic lie will put his ease thus : ‘If I buy the books I 
s mil be cold and shabby ; if I buy the coat I shall be unable 

0 o mv work. As he can buy but one of them, he foresees 
an unhappy winter. But suppose him in an optimistic frame 
of mind. Then he puts it : ‘ If I buy the books I shall get 
on with my work ; if I buy the coat I shall be comfortable 
bo, whichever I do, I shall profit.’ 

Compare these two equally conclusive dilemmas, and note 
hat each simply negatives each consequent and transfers it 
to the other antecedent. This is called formally rehnttina a 
dilemma . 

A. dilemma may be- met in other ways. Macaulay thus 
deals with one advanced by James Mill as an argument in 
support of representative democratic government • “ He says 
that if men are not inclined to plunder each other, govern- 
ment is unnecessary, and that, if men are so inclined, kings 
and aristocracies will plunder the people. Now, this, we say, 
is a fallacy. That some men will plunder their neighbours if 
they can, is a sufficient reason for the existence of govern- 
ments. But it is not demonstrated that kings and aristo- 
cracies will plunder the people, unless it be true that all men 
will plunder their neighbours if they can .” 2 This is a much 
more adequate mode of answer. The basis of the alternative 
ottered is shown to be unsound. 

(v) Fbamewobk oi- Dilemmas. — A nalysis of a dilemma 
shows that its framework is the conjunction of a compound 

1 Let. 36. 

2 Westminster Reviewer's Defence of Mill, in Miscellaneous Writings. 
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hypothetical proposition as major premise with a disjunctive 
proposition as minor premise, compelling a choice of alterna- 
tives, usually constructively, by asserting the alternative 
antecedents, but at times destructively, by denying alterna- 
tively the consequents. 

The desired result may be attained more or less directly. 
Hence, the framework appears in various detailed forms. 
Our own experience makes it apparent also that the alterna- 
tives are not always limited to two, and the example of the 
relation of Elizabeth’s Government to Mary of Scotland 
illustrates the same point. But however many they be, the 
same principles are involved. Of course, the name ‘ dilemma ’ 
is properly applicable only to those with two alternatives. 
Those with three are sometimes called 4 trilemmas,’ those 
with four 4 tetralemmas,’ and those with more than four 
‘ poly lemmas.’ But these terms are not frequently used. 

Analysis of the simpler forms — the dilemmas — shows the 
following frameworks to be possible, though trial will con- 
vince the reader that some are more easily used than others. 

(1) Simple Constructive. 

( a ) If either A or B, then C, 

Either A or B, 

~~~.ro ~~ 

(b) If either A or B, thert either C or B, 

Either A or B, 

/. Either Cor B, 

, (2) Simple Destructive. 

I (a) If A, then both C mid B, 

j: - ' : • ( Either not C or not B, 

| ; 'TWotA. 

(b) If both A and B, then both C and B, 

Either not C or not B, 

Either not A or not B. 

: " , ' 
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(3) Complex Constructive. 

If A, then C, and if B, then B f 

Either A or B, 

Either C or B, ~ 

(4) Complex Destructive. 

If A, then C, and if B, then B, 

Either not C or not D, 

Either not A or not B. 

. ® ie secon< ^ form of the simple constructive dilemma is 
simple because the alternative hypothetical have only one 
consequent. . The conclusion is disjunctive because this single 
consequent is disjunctive in form. 

Similarly, the second form of the simple destructive 
dilemma is not complex, although it has a disjunctive con- 
clusion, for that conclusion is merely the denial of the one 
single antecedent of the hypothetical. 

It thus appears that these are only somewhat complex 
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1. Importance of Deductive Application. 

General laws are suggested by the analysis of a few facts. 
They are established by the agreement of consequences in- 
ferred from them with a few other facts. So the outlines of 
systems are marked out. To fill in these systems, so that 
they approximate in richness to the reality they represent, is 
the last step the mind has to take ; but it is one that has to 
be taken many times, and in many directions. 

This was clearly seen by Aristotle, the father of deductive 
logic. He wrote : “ There is the same course to be pursued 
in philosophy, and in every science or branch of knowledge. 
You must study facts. Experience alone can give you 
general principles on any subject. This is the case in 
astronomy, which is based on the observation of astrono- 
mical phenomena 5 and it is the case with every branch of 
science or art. When the facts in each branch are brought 
together, it will be the province ©f the logician to set out the 
demonstrations in a manner clear and fit for use. When 
the investigation into nature is complete, you will be able in 
some cases to exhibit a demonstration ; in other cases you 
will have to say that demonstration is not attainable!’ 1 

Induction and deduction, then, are closely related. The 
former gives us principles ; the latter applies them. 
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2. Examples. 

(«) The Mariner's Compass-Such application leads ns 
now to fuller understanding of facts, now to more effective 
use of them. We owe the mariner’s compass to deductive 
an observed constant relation. “ Elavio 
found that if a needle or piece of iron which lias 
... _ ls k un & ky its middle from a piece of light 
1 so one end points to the 
He therefore took a piece 
.g it with north, south, east, and. 
die upon it pointing from 
xe card on a piece of cork 
Whichever way he turned 
arned the card round till the H. of the 
and the S. to the south, and 
card he could then tell the 

• i 

in his professional career, 
impressed by the number of cases 
$^cal operation was followed by 
- - w- * symptoms, and 

common hypothesis was that this fever 
mg of tissue by the action of the 

^that fermentation and putrefaction 
3, initiated and promoted by 
/ were due to the 
'S organisms, and could not occur, 

— or most putrescible liquids, if 
organisms were excluded. 

With genius kindred to that of Pasteur himself. Lister at 
once grasped the surgical possibilities of the discovery, and 
applied himself with steady determination to render them of 
piactical applicability for the preservation of life 


inference from 
Grioja . . . .f 
been magnetised 
string, it will always turn 
north and the other to the south, 
of round card, and markim 
west, he fastened a rnagnel 

north to south ; he then fat 

and floated it in a Basin of water 
the basin the needle cs ' 1 
needle pointed to the north, 
from the other marks on the 
direction of the west, north-west, etc.” 1 

(b) Aseptic Surgery . — Early 
the late Lord Lister was 
in which a successful surgical operation v 
surgical fever,’ often developing malignant 
ending fatally. The c 
was due to the decomposing 
oxygen of the air. 

Then Pasteur proved “ f 
were not mere chemical ^changes, 
contact with the atmosphere, but that they 
activities of minute living c~ 
even in the most fermentable 
these 
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In those days, before the very beginnings of what is now- 
called bacteriology, little or nothing had been learned about 
the organisms themselves, which were somewhat vaguely 
spoken of as 4 germs/ and were supposed to be everywhere 
suspended in the atmosphere. Lister’s first idea, in dealing 
with a wound, was to kill any germs which had already 
found admission to it, and then to protect it against the 
entrance of more. After much consideration, he selected 
carbolic acid as his germicide, and cotton wool, variously 
medicated, as his protective. 

The cases first treated in this way were cases of compound 
fracture, that is to say, of broken bones in which the soft 
parts covering the bones -were divided, and the fragments 
were exposed. The wounds thus made were thoroughly 
washed out with carbolic acid, which formed with effused 
blood a firm coagulum, and were covered with the protective 
dressing, which was well secured by a bandage. The patients 
remained free from 4 surgical fever,’ and when the wounds 
were opened, they were clean and sweet. The dressings 
were renewed with strict precautions against the admission 
of * germs,’ and the cases recovered without interruption. 

Lister’s first public announcement of his method was made 
in March, 1865. . , . 

Improvements of method, as Lister successively introduced 
them, were all in the direction of increased carefulness 
attended by increased simplicity. . . 0 , 

The one thing to be dreaded was the introduction into a 
wound of any of the micro-organisms which are capable of 
producing 4 septic 9 or putrefactive changes ; and, whereas 
the new surgery had originally been described as s anti-septic,’ 
it soon became customary to call it 4 aseptic ’ instead ; with 
the idea of indicating that the object of the surgeon was 
rather to exclude certain organisms than to destroy them. 

Finally, the matter reduced itself to this : that the skin in 
the neighbourhood of the part to be operated upon was 



superfluous and exaggerated care ; that the hands of the 
surgeon and his assistants were similarly treated, that all 
instruments and materials intended to he brought into con- 
tact with the patient were sterilised by boiling, and were 
lifted out of the boiling solution into a bactericide one, in 
which they remained immersed until the moment of use, and 
that all the dressings were sterile in themselves, and im- 
pervious to micro-organisms from without. . . . 

Of the actual extent of the benefits conferred by Lister 
upon the world, no estimate can be other than conjectural. 
It might be possible to obtain hospital statistics, showing the 
enormous increase in the number of operations performed 
and the enormous diminution of the percentage rate of 
mortality attending them ; but to do this would leave the 
still wider field of private surgery untouched. It was 
asserted in 1900, with much appearance of probability, that 
he had already saved more human lives than all the wars of 
the expiring century had sacrificed; and, since then, the 
complete adoption of his methods by the military surgeons 
of Japan has still further added to his trophies and enhanced 
his fame. It is unquestionable that, in regard to the cure 
of disease, the relief of suffering, and the saving or pro- 
longation of life, he has been the greatest of all benefactors 
to the human race. ‘M y Lord,’ said Mr. Bayard, the 
American Ambassador, # in proposing his health at a Royal 
Society dinner, ‘it is not a profession, it is not a nation, 
it is humanity itself which, with uncovered head, salutes 
you.’ ” 1 

These were increases of practical knowledge, and each has 
had far-reaching consequences. We will now illustrate the 
extension of theoretical knowledge in the explanation of 
facts, long familiar, but not understood. 


From Obituary Notice in The Times, 1912. 
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(c) The Rainbow . — “ When the laws of the reflection and 
refraction of light had been established, a new and poignant 
exemplification of them was found in the explanation of the 
rainbow by the reflection and refraction of light in the 
spherical drops of a shower ; and again, another, no less 
striking, when the intersecting luminous circles and mock 
suns, which are seen in cold seasons, were completely ex- 
plained by the hexagonal crystals of ice which float in the 
upper regions of the atmosphere. The darkness of the 
space between the primary and secondary rainbow is another 
appearance which optical theory completely explains. And 
when we further include in our optical theory the doctrine of 
interferences, we find the explanation of other phenomena ; 
for instance, the supernumerary rainbows which accompany 
the primary rainbow on its inner side, and the small halos 
which often surround the sun and moon .” 1 

(d) Gunpowder. — The explanation of the explosive force of 
gunpowder is found in chemical laws. “ The force is due to 
the sudden development of a large volume of nitrogen and 
carbonic acid gases, which at the ordinary temperature of 
the air would occupy a space equal to about three hundred 
times the bulk of the powder used/but from the intense heat 
developed at the moment of the explosion, the dilatation 
amounts to at least fifteen hundred times the volume of the 
gunpowder employed 2 

(e) Speed of Canal Boats , — “ Many . . . curious facts 
plight be mentioned which when once noticed were ex- 
plained as the effects of well-known laws. It was acci- 
dentally discovered that the navigation of canals of small 
depth could be facilitated by increasing the speed of the 
boats, the resistance being actually reduced by this increase 
of speed, which enables the boat to ride as it were upon its 
own forced wave. Now, mathematical theory might have 

1 Whewell : Novum Organon Renovatum , p. 237* 

2 Ibid. , p. 239, note. 

felfe ' .. V/: : ; ■ . , f 
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predicted this result had the right application of the 
formulae occurred to any one.” 1 

So, deduction is never exhausted. “-The possession of a 
true theory does not by any means imply the foreseeing of 
all the results. The effects of even a few simple laws may 
be manifold, and some of the most curious and useful effects 
may remain undetected until accidental observation brings 
them to our notice.” 2 

Deduction can do more than explain known facts. It can 
establish the reality of facts “ which have not been, and in 
many cases probably never can be, verified by trial .” 3 For, 
“ deduction is certain and infallible, in the sense that each 
step in deductive reasoning will lead us to some result, as 
certain as the law itself .” 4 

(/) Tides of the Moon . — For example, “There was a time 
when the materials of the moon were so hot as to be soft and 
yielding, and in that soft and yielding mass the attraction of 
our earth excited great tides. We have no historical record 
of these tides (they were long anterior to the existence of 
telescopes ; they were probably long anterior to the existence 
of the human race),* but we know that these tides once 
existed by the work they have accomplished, and that work 
is seen to-day in the constant face which the moon turns 
towards the earth. . . . . 

That the moon should bend the same face to the earth 
depends immediately upon the condition that the moon shall 
rotate on its axis in precisely the same period as that which 
it requires to revolve round the e irth. The tides were a 
regulating power of the most unremitting efficiency to ensure 
that this condition should be observed. If the moon rotated 
more slowly than it ought, then the great lava tides would 
drag the moon round faster and faster, until it attained the 
desired velocity; and then, but not till then, they would 

1 Jevons : The Principles of Science, pp. 535-536. 2 Ibid., p. 536. 

3 Ibid., p. 548. 4 Ibid., p. 534. 
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Tiul7Z PeaCe ' -f * ; * the 1110011 were t0 ™tate faster 
oil its axis than on its orbit, again the tides would come 

‘7 J T, t0 P aj ; but tIlis time tiie 7 would be engaged in 

petd outlie mo m °T r ° fcat ' i0Q ’ ^ bad re ^ced the 
speed of the moon to one rotation for each revolution ” > 

„ J % Ice m f er p ™™re—ln the middle of the lastcenturv 
Piofessor James Thomson deduced from Carnot’s theory of 
leat that the application of pressure would lower the melt 

SZtZ , He ,T T “ tu " d 10 *«» t; 

V t ~ d bls statem ent was afterwards verified bv ” 
lu Lf ro 2 wr WlIllam > afterwards Lord Kelvin.= 7 

T , e tlaeol 7 thus established explains *how it is that two 
block, o£ rcc kid side bj- side i„ co.taet g^do ‘l," fc * iZ 

n ?‘ n e P leesu re at tile point of contact melts the ice ■ the 
thus o™ed escape> , „ d tMIes ^ int0 “‘“- 4“ 

motion of glaciers finds explanation in this process, 
in it, too, is found the explanation of the possibility of 

“ » »ot * »-tap of hurdness oC.Sef 
of surface, for i» both those respects, polishod steT 
and many other substances ‘surpass ice, even when It is 

ottlZl °? T “* “» ““<* “a 4 

of them, win e skating is possible even on much-worn ice 7 
It can easily be shown by experiment that a weisrht will 
s ip down a slab of ice inclined at a much smaller amde than 

weight the less the ice needs be inclined This nnf c -m 

cause of the slipping in a relation between the nature of tee 
and the pressure upon it. 

r Q Here 1S a linfc of connexion with the laws enounced bv 
mes Tbomson. Bringing the case under those laws it is 

“Sdot^-r resd f * »» 

• i , „ . a skate pressed on to the ice by the full 

™ g lt of th, skate, The wear forced act, „ 7,^ “ 
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in reducing the friction between the blade of the skate and 
the ice. As both the melting and the regelation are instan- 
taneous, the facts cannot be directly observed. They are the 
inevitable consequences of the laws of the relation of pressure 
and freezing-point of ice, and they are indirectly shown to 
be real by the explanation they give of the anomalous fact 
that skating is possible on rough ice, but not on any other 
material, no matter how smooth and hard a surface it may 
possess. 

3. Analysis of Deductive Inference, 

(i) Meaning of Syllogism. — Such examples make clear 
that deduction is a valuable instrument in both the theoretical 
and the practical spheres. Indeed, we are always drawing 
conclusions from general truths, principles, and rules. The 
most enthusiastic investigator into new realms of knowledge 
daily applies in thought and conduct the accumulated wisdom 
of the past. 

We all know that at times we find that wisdom foolishness, 
at others we misapprehend its bearing, yet again we deduce 
from it consequences it does not involve. No mode of infer- 
ence is free from the possibility of fallacy, -but familiarity 
with the nature of the reasoning is the best safeguard against 
it. We have already considered the errors that result from 
taking as true principles, what are not true principles , 1 and 
from applying rules to gases they do not fit . 2 We must now 
bring to light the principles which are operative in valid 
deductive reasoning. 

Such an analysis was first made by Aristotle. He ap- 
proached the subject through a comparative examination of 
the deductive arguments used in dialectic. These he reduced 
to their simplest forms, and was then able to lay down the 
conditions on which they were valid. To all such forms he 


Cf. pp. 119-122. 


3 Of. pp. 132-133. 
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gave the general name of Suttomam „„,j i_. , 

* syllogism ’ was both simple an/enm f ” S definiti °n of 
m which a new result follow, prehensive : "an infer - 
suppositions .” « That is to say ^ 

• accept the conclusion. ° ’ ld m consistency to 

and a categorical propodtion^e prem “ es . are a hypothetical 

We have also seefS^ 

one of a disjunctive proposition implies thf altematives b «t 
one. Such a form of argument 2 S ass ® rfcl °n of that 
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fbm, is Zpll S 01 
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for the nS£l « disjunctive 

correct drawing out of what tL & f ace depends wholly 
the premises involves! C ^ bare col nbination of 

Syllogism, then, is the expression in +L* • , 

yielded by analysis of do f f lm plest form of 
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et nullo : Whatever is affirmed or denied universally of any 
class can be affirmed or denied of any part of that class.’ 

Tivo such propositions between them have four terms 
That the premises may be united, one of these terms must be 
common to both. This link between the two premises is 
called the Middle Term. Its one function is to secure that 

fulfill remises ; ire reall J fcou nd together. When it has 
fulfilled that function it can pass out of consideration, and 
the conclusion asserts a relation between the two remaining 
terms, sometimes called the Extreme Terms. That which ap- 
pears m the conclusion as subject is called the Minor Term 
and the premise m which it is found, the Minor Premise 
w nle the predicate of the conclusion is the Major Term and 
the premise in which it occurs the Major Premise 
The most direct symbolic statement of this is : 5 is M, and 
Mis P; therefore S is P. Evidently, M must have identi- 
cally the same reference in both premises, or no connexion is 
made between them. 

, ^ If M is expressed by an ambiguous word or 

phrase, having different meanings in the two premises, the 
first condition of syllogistic reasoning is broken. The four 
terms m the premises are then all distinct ; there is no bond 
o union. Such a ' logical quadruped ’ cannot take a step 
forwards without floundering. * 

We have already pointed out how prone thinkers and 
writers on human hfe # and actions are to be misled bv the 
ambiguity of suck terms as * happiness, 5 ‘ nature/ * wealth. 5 1 
‘ Conformity to nature ’ is a particularly heinous and frequent 
offender referring now to the spiritual, now to the animal 
nature of man, and shifting without warning from the one 
meaning to the other. For example, from the proposition 
that as education trains a child’s nature, it must be in har- 
mony with that nature, it has been deduced that it should 


1 Of, pp. 181 ; 33-34. 
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not check any youthful impulse. But, it is the spiritual 
nature which education has to foster, while childish impulses 
are largely the expression of that animal nature which it is 
part of the work of the spiritual nature to hold in subjection. 
The supposed argument has, therefore, no force. The two 
propositions are not connected by a common term, and so are 
not premises yielding a conclusion. 

(c) distribution. ---The middle term may be ambiguous in 
its reference, even when definite in its meaning. Different 
parts of its denotation may be referred to in the two premises. 
From ‘ stealing is an offence against honesty ’ and ‘ slander is 
an offence against honesty ’ the conclusion that ‘ slander is 
stealing J cannot be drawn. If, however, in one or both of 
the premises, the middle term is used in its whole reference, 
such ambiguity of reference is impossible. For if in one 
premise explicit reference is made to every M, the M's of the 
other premise must be among them, and it is this common 
part which is the bond of connexion. 

Against the use of terms ambiguous in meaning no formal 
safeguard can be given. It is an individual matter, depend- 
ing on powers of clear thinking and precise speaking. 

But against ambiguity in denotative reference, the formal 
rule that the middle term must be distributed in at least one 
premise is wholly effective. 

(iii) Quality op Premises.- — A true syllogism so binds 
together two premises by a common point of reference that a 
relation between the other two terms is implied. If follows 
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w C0 1 nelude that ‘ a Ii eavy income-tax is not 
.. J , But t lat 1S because the minor premise affirms that 
its subject comes under the rule stated by the major. ‘ Tax- 
not-unequal-in-incidence ’ is the middle term, common to 
o 1 premises. So the minor premise only seems negative at 

a u! ; ?! appareut am5 % u % in the middle term is 
not difficult to detect and set right. 

If negation is in a syllogism at all, it must be both in one 
ot the premises and in the conclusion. When one of the 
extreme terms is shut out from the middle term, and the 
other extreme term wholly or partially identified with it, it is 
evident that the extreme terms are excluded from each other, 
and that they can be so separated on no other condition! 
*or, if both extreme terms be wholly or partially identified 
with the middle term, they cannot on that ground be denied 
ot each other. So a negative conclusion cannot follow from 
two affirmative premises. 

(iv) Distribution op Extreme Terms. — The whole force 

0 a syllogism is, that acceptance of the premises compels 
acceptance of the conclusion. Evidently, then, the conclusion 
must not make an assertion in any way wider than that in 
the premises. Expressed formally, this gives the rule that 
unless an extreme term is distributed in its premise it must 
not be distributed in the conclusion. To infer from ‘ All un- 
equal taxation produces discontent ’ and ‘ A heavy income-tax 
is not unequal ’ that such a tax will not provoke discontent is 
quite illegitimate. Inequality of incidence is not the only 
aspect of a tax capable of raising the wrath of the tax-payer. 

1 he transgression of this principle is known as Illicit Process, 
ot the major or minor term as the case may be. 

(v) Summary op Syllogistic Principles.— We may 
sum up the conditions which every valid syllogism fulfils. 

(1, 2) Two premises lead to a conclusion when one of their 
four terms is common to both. Hence, a syllogism 
must contain (1) Three propositions, (2) Three terms. 
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* T 7^Z‘r ~ *«- <• - ^ « 

z»r zsr:,z ■* * *•-* -•*■*. .»»«»% 

( 6 ) No conclusion can be drawn f 

ricw, *■/«» /,w negative proposi- 

(vi) COEOLLAEIES. — JPrmvi H„ - . 

dimt * rules may be deduced S tP rm<a P I ® s S6reral sl) bor- 

must be distributed and occurs onlv « * middle term 

any term distributed in the conclusion T ^ P remises > audas 
in its premise, there must always “ must also be distributed 

— .. 

t% then can only distrilm^^^ affir mative 
universal conclusion ^ would ! .° Be <1 tenB! a 

of the minor, as well as of the^mV’ * 6 dlstribu tion 
and, if 0 ue premise • " ot tlle middle, term; 

«W J S*S«- “* other Retire, 
*«™«i while U ““ »»>! two 

require that both major and *- h ' e coll elusion would 
terms be distributed “ mor ' M wdl “ middle, 

(2> *•*»* iV * w 

and, if one is particular nesntiv/ !f *? bute 110 term ; 
affirmative, they distribute Mother particular 

them ; while as any CO ndm; 7 ° ne term between 
would require the distribnt ^ ? USt be ne " ativ e, it 
as of the middle, term. ^ ° f the major ’ as well 
( 3 ) If the minor nrem^o a* ,« 

be universal. For, theZnll^ m ^ or P rem ^e must 

no * tlle ^ajorterm* 
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while the major premise must be affirmative, and can 
only distribute the major term when it is universal 
ana has that term as its subject. 

t 4. Objections to Syllogistic Analysis. 

( i) Purpose of the Analysis -Deductive inferences follow 
each other m our minds in a long chain. Now, the strength 
of a chain depends on that of its links. Syllogism is a test 
of each link. If we commit fallacy it is in a definite spot. 
Syllogism piits its finger on that spot. It does this by setting 
forth the naked framework of valid deductive inferences. It 
is, as Leibniz said, “ a kind of universal mathematics .” 1 

(ii) fos Utility.— A clear grasp of this enables us to meet 

an objection sometimes urged. We are told that syllogism 
has ceased to he of use, because, whatever the mediaeval 
philosophers may have done, people do not reason in syllo- 
gisms nowadays. J 

If it be meant that arguments are seldom expressed in a 
bald syllogistic form, the objection is true in fact, but quite 
beside the point. The doctrine of syllogism is logical, not 
ihetorieaL It is concerned with relations of thought, not 
with the verbal form in which thought clothes itself. Syllo- 
gism is an analytic symbolic framework, stripped bare of all 
ornament, dealing with nothing but the skeleton of thought 
buck a framework upholds every valid deductive inference.' 
ir, m laying bare the framework, we find it disjointed and 
rickety, the argument ft worthless, no matter how attractively 
rhetoric may have bedizened it. 

. /V s 1 true ’ r t00 ’ that our thought frequently proceeds 
HI uc ive y. We note facts and seek an explanation of them. 
Ihis is characteristic of the arguments we find in modern 
books, as well as of those we ourselves use in matters of daily 
hie. Thought is less preponderating^ deductive in our day 


s 

(l 


1 Souveaux Essais, iv. 17, § 4. 



deductive application. 


number of * 

experience. 1 eiation to every realm of 

Nevertheless, as we liave seen inil.w; • ,, 
guesses, and that implies the deduction^? the ^ enfication of 
of our guesses and the comparison of J eonsec l«ences 
Moreover, all induction has for its *1 * iem WJtb fact, 

wide general truths, from which * 5® establisb nient of 

made. So, as knowledge becomes ™ T DS may b « 
becomes proportionately more important P T erfect ’ cle(Iueti °n 
example, deduction looms l ar J lu mtro ^my, f or . 

In every valid deductive inference »ll« • *• 
are inherent. If one is violated fill,’ 7? g C P rinG ip5es 
is worthless, for the strength of ’i r>l 10 6 f Jam of masoning 

gism have become operative pidpk ! f“T ° f ^ ' 

Pick up unconsciously in daily dm A ,berate I y wbat we do not ' 
of books and men. ClifetS ’ ?* ^ the e ^P^ 
and that often, and in mattJ^Tf T 4 ° reasou deductively, 
such asr questions of right and wr ^ 7f hest im Portance, 

deductive reasoning is essential tTfi P °. wer of accurate 
life. ° esseutiaI to the wise guidance of 

matter of fact, tlvf'celsed toT ^ “° st P eo P le » as a 
syllogistic principles, and that thf ° 7™ tll6ir reas onings by 
are no longer Zthy 0 f XntiZ ’ S ^ istic P™ciples 
such an ‘ argument ’ shows the need ^f n but retort that 
that, because many peonle eed of syllogism. It affirms 

sound reasoning should be reles?a7 , 1 77 the P rin ciples of 
an intellectual museum of antiouifS t0 ?® Iumber -room of 

“ m “ 7 d » « «.e »okrt;“SA*: 
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4“r;™ jr/r pte * t°" wiy: u “ t 

— ed "I***- 

that, in consequence thev d ngld reasonm g ; 

selves or others S’ nt 1 ™petent to guide them- 

demanded. But the recognition Of tf* Bt ™f infereace is 
is no reason for the aboSS ! * le Prevalence of a fault 

while men live t£v must I tl16 r6med ^ In s ^rt, 

iBg is valid only whef iHrL c e o U f tly6l f 5 a11 Reason- 

«i«5 £SSlSSSff^^V^- 

l.te W ith00t wbich tlonellt couM J J P° slu - 

not .STTrf’S 4 5fa,0S “* Pri “ il>1 '- “• «“»*»>. 
v _ ^ P '* && enumeration of instances 3 Tf -i+ 

infeiL? iXf i^ZaM C T W ^ made h Y dative 

inference would It , , 6 true to sa 7 «»* deductive 

result I" SUCH infe ™ »«*- 

= 

£&£•— *- » 

. ' P rLy L pJLM7f“Z s”“o»S ; 


G. L. 


1 Of. pp. 166-187. 
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ssssiS-rs: 

Dp a counting of instances of M Tf « * *' * lmplj sums 

8i»» would 4 a,, * “ , b f ™ rc “-tee svllo. 
is complete, aid » i 

before we can say ‘ Every M fe p> 0Wn to be p 

sjllogiL^ If Tf were’ welffoundeT iT^M a***** ^ 
only the validity of the syllogistic analysis^ t f 6 ^’ not 
somng, but the possibility of all inference For it ”** 
that a general proposition can be nothin " but U1MS 

a counting of instances. If this were true w a SU ““ larj of 
pass beyond the ran<re of tl, e Ue ’ ve couI< i never 

»<!-«« ™a aH&l n™. bote 

*“> “»U « reason ; he J„°d „„te c „3 ^ *“ sl “ rt ’ 

that this is the origin nf ^ couut * ^he assumption 

itself as fjfa El Ta^! ” ° f * » 

conceive. ^ g g ° f tIle « uestlon as it is possible to 

the conclurioLof a* sy^ogism 8 must ^b ^ T* COutention tbat 
major' premise can be lelitSSf eno T- brfoie tlle 

When a law is passed, the cases thick wiZbedZdZ^f' 
it are certainly unknown for *w « ,be decided under 

Every legal decision is the conclusion oTa dp ] ?• ^ ^ 
in which the law is the mawT of a deductive inference, 
to trial the mfoor p^ a3 ° r u|n iSe ’. aild — brought 
conclusion. Many Lown S d„ ° f the courfc is «» 

strict prohibition of the exposure^ have been under 

have been brought under the regula^ 
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elusion of a fine has shown the force of tho a , 7 u ■ 
sane person could contend that- 0 n +i «. J^ogism. N"o 
foreseen and counted SL i ° ffender8 had *> be 

*10 of f e . ,on “ ' Au 

promulgated. We to a fine could be 

scientific laws rnnstbehm^ hfc 'it. t* ‘M 1 ' 0 * 1 **" oi 

£!*"* before those" l.„ »SLT™ 

““ to be necessitated by tie pn^Z“S’’,'‘" M ™ e J h ° r m 
gism is constructed P aS soon as tlie syllo- 

and\as;es the teiagination^ tSXE ef TT° 

As soon as it is seen to be aSl! » ^ 1 Sfcatin S- 

of pressure to freezing-point of water, it is'expWd^B^ 
foi long it had not been seen. The law i ^ ^ 

was known ; but thought had not connected them™ 1 ’ 
connexion is through the middle term. Thus^the fotT^* 116 

the general relations wiich esplain ThS.""’^? fi’d’S' 1 ® 
proper places in the system. ^ I y fiud then ' 


»■ Scope of Deductive Inference. 
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t d Th° 4 “ 

f-t. We say enr thonghtT £L “ ” ot 
hare imagined are prored to W d in the Ztd ot ££T ” 
Our thoughts, however, are not limited to facts. W e can 
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of Mm&m, "?n whfch “ h S»!5r t o'S V a* 
given point an indefinite number of straight linp« T1 i * f ' , a 
»of intersect a give, slight Sne , : “7 *>«Mo 

common perpendicular with the men stmi-h, h“ • ??,* 

jmiirn. Don-congruent triangie, L E,S2t Z S 

» d — ^~tzz, 
z w zz: s e a.;!: ■ w °& w °r 

dwarfs he constructed Lillinnt vlt f natl0n of 

f«t were the consequences' rTc'h SlowS fro” 
the supposition of » „ce of horses, inWlecikZto'Z 

jeotioT”° ,S “ d c0 ” se< l»“% holding men in J, 

Shakespeare imagines a Lear or a TT-i-mW * ,, 

presentment. What is this truth ? ’ t/' ^ ° f hlS 

, mbodled » imaginary beings, sufficiently like our- 
p. sit A * H ' Uahy 1,1 Journal of Experimental Pedagogy, vo l. iff.. 
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SIT 6 7 k ? ° Ur Sympathj ’ 80 as to make ^em stand out 
Jw n 1 661 ? reSp0asive ecll ° in our *>ui* We recognise 

man to t JT pi ° tUr6 ° f what the relatious of 

man to man should be than is offered by the society in which 

So, generally, in a novel, a poem, or other work of ima»i- 
nation, the truth demanded is truth within the universe of 
scorn se the relevant realm of existence. The constituent 

fanCJ ’ butour dreams P^e to us 
t e time that is a reality unquestioned by us. When 

we are awake the control of thought, which in dreams is in 
. yance, is operative. So we demand a consistency which 
m dreams is absent without surprising us. We are willing 
to grant any initial hypothesis-as Swift’s imagination of 
houyhnhnms and yahoos-but we demand that all that is 
ecucec from it shall be a legitimate consequence of it. 

Sr tZ Pa I f, 16 skractu r e fails t0 f ulfil requirement, 

he initial hypothesis is overthrown or this contradic- 
tory element must be modified or explained away 
Thus analysis of the principles involved in the process of 
thought yields the same results whether the matter be physical 
tact or human imaginative thought. 
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, . POEMS OP SYLLOGISM. 

1. Figures. 

The analysis of deductive reasoning into tha # , 

Z 2 pror0 *“'“' , tta ‘ “»e‘ti»g is asserted „t A““ 
•tor, we may regard whatever we assart +b* ^ ' ‘ 

eta marked o«t by the po»„i„„ of that **£££, ,° f ‘ 

-^SssTi* r*r fl,ree t ™ ; « 

of orient of these, we tod tlmm “tel P °" Ha 

(1> ’te WatlS™“ 

(2) when it is wider than both the others • 

(d) when it is narrower than both the others 

In every proposition the predicate is the' wider term 
Thus, these three cases are expressed Lv fi,™ 0 *’ 

Of u™, differ^ » the poeir:, J £ 

these are represented by— * maj0r P remise first > 

m s £ (2) ; l m» p 

t i <-> M M Q 

In each case the conclusion drawn is S P. 


FORMS OF SYLLOGISM. 


These arrangements are called the First, Second, and 
Third, Figures of syllogism respectively. They are based 
on real distinctions of relation, and so give appropriate 
forms in which to express inferences concerning such rela- 
tions. On this ground they were the only figures recognised 
by Aristotle. 

But, if ia the first relation we wish for any reason to 
affirm or deny the narrowest term of the widest, instead of 
drawing the more natural conclusion of predicating the 
widest of the narrowest, we shall use the one remaining 
possible arrangement of terms— 

P M 

M S 

This is a transposition of the order of the First Figure. 
The natural conclusion from the premises would be of the 
form P S. Instead of this we draw the converse, S P, 
as conclusion. Though, then, this Fourth Figure is formally 
valid, yet it is an excrescence on the doctrine of syllogism, 
regarded as an analysis of the processes of thought. 

2. Moods, 

(i) Determination op Moons.— These empty schemes of 
figures give no indication of the quality and quantity of 
their constituent propositions. They only show which term 
is subject, and which predicate, in each of the premises and 
in the conclusion. TMy become schemes of syllogism when 
the empty relations are filled out by propositions of the 
normal types. 

But not every permutation of the four forms A, E, I, O, 
is a valid syllogism. We cannot, for example, have two 
negative premises, nor derive an affirmative conclusion from 
premises of which one is negative. In other cases, a com- 
bination is valid in one figure but not in another, as the 
different positions of M lead to different results when the 
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general rules of syllogism are a- 
is known as a Mood. 

We could, of course, write do 
mathematical permutations of J 
and strike out those that offend, 
and does not give a positive r 
saved is valid. 

< determination may also 1 > 
binations of premises will leoii 
each of the four propositions a 


A; valid combination. 


sixty- four possible 
in the four figures, 
process is tedious," 
a mood which is 


ng wnat com- 
as conclusion 
S as subject 
i the general 

a vallia * }ie exercise, which the 
work out. 

die problem from the side of the figures 
ecml characteristics, or rules, of eacli 
■ deducing the valid moods. Of course 
pursued, identically the same deter’ 


5 W one premise is negative it should be the 

-0 p- (h) ih ! m T V f, SeCUre the distl *ution of P ■ 

tke Wm ° r premisa « affirmative, 
and, consequently, does not distribute 

(c) therefore, tte major premise is universal, to 
, m , secure tIle distribution of M. 

(d) The quantity of the conclusion is that of 

■ t f. major premise, because S is subject 

These considerations show that ttic . ■ 

E, the minor premise A or I ’ J premise 18 A or 
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Combining each minor with each major— 

when premises are A A, conclusion is A. 

” ” E „ „ E. 

” ” A x > » „ I. 

” ” EI ’ » „ 0 . 

hlence, there ar & four moods— AAA, EAE, All, EIO. 
(iii) The Second Figure. 


P 

S 


M 

M 


(«) As M is predicate in both premises, one 
premise must be negative, to secure the 
- - distribution of M ; 

(6) therefore, the conclusion is negative, and 
distributes P- 

(c) therefore, the major premise is universal, to 

secure the distribution of P. 

(d) The quantity of the conclusion is that of 

the minor premise, because S is subiect 
in both. J 

A^r“^ SWttattlle ^o r premise is E or 
A, and the corresponding minors A and I, E and O, respec- 

Combining these — 

when premises are E A or A E, conclusion is E. 

El or A 0, t9 

Hence there are four moods— EAE, AEE, EIO, AGO 
(iv) The Third Figure. 

P (a) If one premise is negative it must be the 

— , major, to secure the distribution of P ; 

.. S P (b) therefore, the minor premise is affirmative, 
and does not distribute S ; 

(c) therefore, the conclusion is always particular 
These considerations show that, the major premise may be 

A, E, I or O; and the minor A or I, but only A can be 
combined with I and O. J 


M 
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Combining — 

when premises are A A, A I, or I A, conclusion is I 
- » E A, El, or OA, „ Q 

OAO. 1106 ' thCre are SiX moods AAI, All, IAI, EAO, EIO, 

(v) The Fourth Figure. 

P M M o If eithe ! P remise is native, the major 

‘premise must be universal, to secure the 

** 6 P distribution of P. 

(b) If the major premise is affirmative, the 
minor must be universal, to secure the 
distribution of M. 

(e) 1/ the minor premise is affirmative, the con- 
clusion is particular, for 5 is undistri- 
ktited in its premise. 

are- 86 ConsicWious sIlow «^t tlie possible combinations 

when premises are A A or I A, conclusion is I. 

” ” A E, ^ 

” ” E A or El, „ q 

_ Hence, there are five moods-AAX, IAl’, AEE, EAO, 


EIO. 


(vi) Subaltern Moods.— I t mnv h« ,i , 
always « to state less thanks Sedt 
each mood with a universal conclusion has a valid— but use’ 
less-SuMtem Mood, in which the" subaltern partfcuiar 

as tS 

tern moods in the first figure-AAI and EAOV two' i'nthe' 
second figure — EAO and a t>a j . wo 111 

figure— AEO wt? a AE ° ; and 0ne m tbe fourth 
g _ AEO. When these conclusions are drawn t}, B 
syllogism is said to be weakened. ’ ^ 

whenVkTrrf^ Syllogisms — On the other hand, 
when M is distributed m both preinises-in AAI in the 
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* £ p“ 


* necessary. — ““ 

|a;»sra-:;s 

°f th„ three constituents is . hypothetic! prop“,a„ '“ h 

•nisi, wS " l,) ' l “‘ ll6 ' i “ 1 P»PO>itions are. however, 
<1 y ell expressed m categorical form- ‘If he catch pq 

hfr te t*;r m ? 

mJ ■ n ° ?‘ t T T‘ ,S ° me ““ » f <W>«> W .re 
tatal. It follows that, a pure hypothetical syllogism is of 

‘ * 7 lm P orta ^ ce only when all its constituent propositions 
aie universal. As with categorical syllogisms! the most 
valuable are m the first figure, e.g, 

Ij Y is true , always Z is true ; 
true, always X is true ; 


$1 


a 


If X is true , always Z is true. 

This corresponds with AAA, in the first figure. 

By substituting ‘never’ for ‘aW.™’ * • 

sr ““ “““““ p“p»»«™ ™ ”t‘„r 

whin M I TI’ 7 g6t a distribut ed middle term 

when one of the alternatives in the minor premise is tW 

negative of one of those in the major premise. But such 
syllogisms are seldom used and are of no importance. 

Library of 

CHRIS C0LLES4 

ALL ',u. 




si 


,1 


1 Cf. p. 75. 
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' u Reduction* 

. (i) PtTSP0SE '— Aristotle taught that the validity of svllo 

ZT " “J %« *» a* tot Ml be made laffeS t 

duemg them to that figure. Certainly, the first figure 

uTrlT bare + e , Strilctureof Reductive reasoning, of which 
p ipose is o bring particular cases under general rules • 
and the possibility of expressing all valid svllolisms in that 
figure shows that, in all its many forms svllZZT i 
identical princioles Still n • 7 ’ s ^ llo = lsm evolves 

to th« flw fl PI Sfcl11 ’ tllIS does not ^ply that reduction 
the fiist figure is necessary to the eocene v of a 01 ni ■ 

Seduction merely changes the form in which a s vlW f ^ 
expressed ; it adds nothing to its force. ‘ 1S 

(ii) Methods. 

WI £ f If 77“ Z ‘T r So “ k ™tive mediaeval gem,,, 
lettuce the various moods. The word* t i , 

° f *• — ■ ss 

Barbara Celarmd, Bdrti, Fin-toque prions: 

tZL*’ 27 l * S l re *’ Fe * tlna > B&rdef, secundse : 

Tertia, Barapti, Bisdmis, Batts t, Felapton, 

Bocardo Serism, habet : quarta insuper addit 
Bra-mantip, Cdmenes, Bimans, Fesapo, Freslson. 

mSTtvTaW iZfP ofpropo. 

’ ' ° 1 “ 4 to totial, are without 

lu «gu*. ether th„ the fat, direethm, (err.duetiop 
s— convert preceding proposition simply 
p-convert preceding proposition pJ accidents, 
m (metathesis) transpose the premises. 
r "T s y^°9 dsm i) — reduce indirectly. , 

# reduefi to mood with same initial in first 
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We will now give several illustrations of these 


processes- 

(b) Direct Deduction. 

(1) ABE in second figure ( Camestres ) 
reduces to Gelarent ; 
m — transpose the premises ; 
s — simply convert minor premise and conclusion. 

Camestres. Gelarent. 

Every P is M No M is S 

No S is M — ' ^ "" Every P is M 

No SisP 7 . No P is S 

(conv. ) No S is P 


(2) EAO in third figure ( Felapton ) 
reduces to Ferio ; 

p — convert minor premise per accidens. 

Felapton. Ferio. 

No M is P JSfo M is P 

Every M is^S Some S is M 

No S is P Some S is not P 


(8) AAI in fourth figure (Bramantip) 
reduces to Barbara ; 
m — transpose the premises ; 
p — convert conclusion per accidens . 

Bramantip. Barbara. 

Every P is M Every M is S 

Every M is S Every P is M 

Some S is P Every P is S 

(conv.) Some S is P 
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(a) Indirect Reduction .— The moods AOO in the second 

Snot \ 7 C0) ’ i OA ° “ tLe third (Bocardo), 

them Thiis— re ^ UCeC ' *° “ indireefc metllod was applied to 

Granting the premises, does the conclusion follow from 
them ? 

^ ^ a Proposition is false its contradictory is true * 
therefore, if the O conclusion be false, the correspond- 
mg A is true. 

Assuming this, and combining it with the A premise, we 
have m each ease a syllogism in Barbara— 

,, Bar ° 00 - Barbara. 

Every P is M Every P is M 


' Ju-vvry r IS m 

®°™ e o ls not M (contr. of concl.) Every S is P 


Some S is not P 
Bocardo . 

Some M '. is not PC) 
Every M is S — 


/. Every S' is M 
Barbara. 

(confer, of concl.) Every S is P 
Every M is S 


Every M is P 

In each case the conclusion is the contradictory of the 
unused premise. 

But the original premises are accepted as true ; 
therefore, the new conclusion is false. 

But it is validly deduced from, its premises ; 
therefore, one of those premises is false.' 

But one of them is one of the original premises • 
therefore, the other is false. 

But this is the contradictory of the original conclusion • 
therefore, that conclusion is true ; i.e. it is consistent 
with its premises. 

Redvcti pr ° Ce ? S is * l8 7 ° Call6d Bedudio ad risurdum and 
Reductio per impossible. It is applicable to any mood. 

Such an indirect form of proof is often used by Euclid in 
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his demonstrations of geometrical relations, and is an effec- 
tive weapon in controversy. 

(d) Direct Reduction by Obversion.-- Recently logicians 
have shown that Baroco and Bocardo can be reduced di- 
lectly, though not to Barbara, by the use of obversion and 
contraposition. The mnemonic words FaksoJco ( Baroco ) and 
Doksamosh {Bocardo) have been suggested to direct these 
processes, but they have not come into general use as names 
of the moods. In these the initial letter indicates to which 
mood in the first figure each is to be reduced, and 1c signifies 
obversion The other letters point to the same processes as 
m the ordinary mnemonics. So, Jcs directs us to contra- 
posit, and s/c to obvert the simple converse. Thus 

(1) FaJcsoko 

reduces to Ferio ; 

Jcs contra, posit the major premise ; 

Jc obvert the minor premise. 

Faksoko {Baroco). Ferio 

(contrap.) No not-M is P 
T (obverse) Some S is not-M 


Every P is M 
Some S is not M 


Some S is not P 


•*. Some S is not P 
(2) Boksamosk 

reduces to Barii ; 
m transpose the premises ; 
ks— contrapoSit the major premise; 
sk obvert the converse of the conclusion, 
Boksamosk {Bocardo) Barii. 

Some M is not P (minor prem.) Every M is S 

Every M is S S N (contrap. of major) Some not-P is t 


Some S is not P 


Some not-P is S 
(conv.) Some S is not-P 
(obv.) Some S is not P 



^ forms of syllogism. 

(m) Reduction of Puke Hypothetical Syllogisms.— 
1 he processes , of reduction can be applied to pure hypo- 
thetical syllogisms, but the reductions are mainly exerSes 
m manipulation of symbols. We will leave the reader to 
woi-k them out, giving the direct reduction by obversion of 
AGO in the second figure (Fahsoho or Banco) as an example : 

IfZ, then always X (oontrap.) If not-Y, then never Z 

sometimes not X (bbv.) J/X. then sometimes not-X 
^IfX, then sometimes not Z Tffx, then 7o^etime7notZ 

4. Combined Syllogisms. 

(i) ENTHYMMEs—Syllogism is the formal analysis of 
y hat is involved m deductive inference, in which a particular 

e^licit^Tlllat del ' a S T r f- mh ' Tt ’ thel ' ef0re sets out 

explicitly all that is involved m such a form of amunent 
But m actual thinking we commonly assume one°of the 

fC ZZ 0W ° “ d 

Thus, we might say ‘ The people are discontented because 
tte teat... „ unjust,’ where we imply the majoc pS” 
All unjust taxation causes discontent.’ 

- ° r we mi 8'5d_omit the minor premise, and say ‘ No wonder 
tort.’” »»i« taxation prevofa 

Or, finally, we might say * The taxation is un-just and such 

“‘" tabIy leads t0 discontent,’ leaving the conelu- 
sion to he understood as an obvious inference. 

Such abbreviated expressions of syllogism are called 
Enthymemes, and they are said to be of the first, second or 

rd order according as major premise, minor premise or 
conclusion is suppressed. premise, or 

that n ° new P ri Miple is introduced 

S ;S. !J s,sm - th »^ »»>? p"t »f » p»; 
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(ii) Sorites. When several enthymemes follow each 
other m one chain of reasoning, the whole argument is 
known as a Sorites (a heap)— 

Every S is X 

Every X is Y [ 

Every Y is Z 

Every Z is P 

Every S is P 

This is a chain in which the conclusion of every syllogism, 
except the last is omitted. This suppressed proposition is the 
minor premise of the following syllogism. Thus, each of the 
intermediate syllogisms is represented by only one of its 
premises, and the bond of connexion is tacitly assumed 
lioughout. If we analyse the chain, inserting these omitted 
propositions we get — 


(1) 

Every X is Y 

(major) 


Every S is X 

(minor) 

: 

[Every S is Y] 

(eonel. ) 

(2) 

Every Y is Z 

(major) 


[Every S is Y] 

(minor) 


[Every S is Z] 

(conol. ) 

(3) 

Every Z is P 

(major) 


[Every S is Z] 

(minor) 


Every S is P 

(eoncl. ) 


Such a sorites is named Aristotelian, as it was worked out 
by Aristotle. 

Another form was elaborated by Groclenius, a sixteenth 
century logician, and is named after him the Goclenian. It 
reverses the order of the former, and in it the omitted con- 
clusions are the major premises of the succeeding syllogisms 
<Xl. 18 
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Thus — 

Qoclenian Sorites 
Every Z is P 
Every Y is Z f 
Every X is Y 
Every S is X 

Every S is P 


Analysis of Gocleman Sorites . 

(1) Every Z is P (major) 
Every y is Z (min or! 

" [Every Y is PJ (eoncl.) 

(2) [Every Y is P j (major) 

Every X is Y (minor) 

[Every X is PjZowL) 

(3) [Every X is P] (major) 

Ever y S is X (minor) 

Every S is P (eoncl.) 

In a given chain of reasoning it may be necessary to re 

“ otte ot th “ p ™“‘ *» ^ ■»* of tto2.gl<S 

Either form of sorites may he entirely composed of hypo- 
thetical propositions. In that case— P }P 

(i) In the Goclenian Sorites the last premise may be cate 
goncal and then the concluding enthymeme is the‘abrld«ed 
form ot a mixed syllogism, in which the categorLal minor 

M Se Xl er a fT S the antecedent > or ^mes the conse- 
Xu s - lmP C ° nclusi0U of the preceding syllogism j 

I/O, then 13, 

If B, then C, // B, then C, 

If A, then B, 'if A, then B, 

ETot a, 

• D - .-TwbtX 

(ii> But in the Aristotelian Sorites the same result con 
only to obtained by adding to the aorite, a 
premise, and then regarding the implied conclusion of th P 
preceding syllogism as the major, instead of the X 0 r pt 
mise of the last syllogism. In other words, a mixed syllogism 
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in all cases, correspond to the 

If A y then B, 

If B, then C, 

If C, then B, 

Hot B, 

Hot a"! 


(i) Syllogistic Analysis.— As the relations and pro- 
cesses we have been examining are purely formal, we have 
deemed it wise to work them out with symbols, in which no 
accidental suggestion is present to obscure the issue. We 
now give some illustrations of how reasonings may be 
analysed so as to set out explicitly the formal syllogistic 
relations. 

As the examples show, the operative presence of syllogistic 
principles does not involve expression in strict syllogistic 
form. We can find that form, however, and this we could 
not do were it not already there implicitly. As the student 
of logic gains skill in the application of principles, formal 
analysis will become unnecessary, because the principles will 
inci easingly direct his own thought, so that, whatever the 
words in which his arguments are expressed, they will 
become decreasingly likely to be inconclusive. At the same 
time, this tincturing df the thought makes it directly sensi- 
tive to the degree of cogency in the arguments of others. 
Automatic criticism is the aim, but it is the outcome of 
imicli deliberate criticism. 

In setting out the syllogistic framework of an argument 
expressed with more or less redundancy of words; the rela- 
tions, it may be, hinted at or suggested rather than clearly 
stated; some of the steps omitted; the whole, perhaps, 
wanting m sequence and proportion ; we must strip away all 


at the end of a sorites must, 
Goclenian form ; thus — 

If A, then B, 

If B, then C, 

If C, then By 

Ay 

B. ~~~ 

5. Application, 
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ex teneous matter, restate in bald terms what was expressed 
Wlth Ilterar J art, arrange the steps in sequence. Here are 
many opportunities for error. But one who has teamed 

the'sM? tU n mg t!le sfcatemeilts of colloquial speech into 
. f f ; 110nual propositions of formal logic will not 
find the diftculty insuperable. ot 

When this reduction of ordinary speech to bare logical 

form is accomplished, each step of the argument should be 

exammed m the light of the canons of syllogism Tlmre is 

tennstfwec if ^ by accideiltal associations of 

to its i ? 7 f Pr0CeSS 0f reduCtion to a skeleton form 

. * . st sta S e > aud express each term by a letter as we do 

m solving problems in algebra. ’ C ‘° 

sylk'-St »' nteratare can be analv.rf 

' ' •"“■y- y-i-cl' >» description or narrative, involving 

a ct"? ot, Tr. intere “ e is pres “ t ii “ °**» * 

»jSSn» P ““ "“V"* “ to 

(ii) Examples. 

Hp ( l“ A , Jacobite - sir, believes in the divine right of hums 

Divinity ITco^' iV™ ri * ht of ki »gs believes in a 
ir 0 A , r Jacol)lte Relieves m the divine right of bishops • 

S e Itthoriteo? II tI pi d T e right of bishops believes in 
uthority of the Christian Keligion. Therefore sir a 

Jacobite is neither an Atheist nor a Deist.” (Hr. JoblsoZ) 
There are two distinct syllogisms. In each the minor 
premise is stated first. Each judgement is nniyeLl for 
A Jacobite means ‘Any and every Jacobite,’ and « He that 
believes ’ means « All who believe.’ tliat 


Let J = Jacobite ; 

K = believer in divine right of Kings ; 

® = » a Divinity ; 

^ ft divine right of Bishops ; 

® ““ ” authority of Christian religion, 
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Then — 

, (1) AU K ^ D (2) All B is C 

AM^ J_isJ£ All J is B 

All J is D ■ TTmI J is G 

(obverse) No J is not-D (obv.) No J is not-0 

Translating back— No Jacobite is either an Atheist or a 
Deist. The arguments are valid syllogisms in Barbara, in 
the first figure. 

0) “ Now for the poet, he nothing affirmeth, and there- 
fore never lieth ; for, as I take it, to lie is to affirm that to he 
ti ue which is false ; but the poet never affirmeth ; therefore, 
though he recount things not true, yet because he telieth 
them not for true, he lieth not.” 

Let P = poet; L = lying; A = affirming false to be true. 

Then— 

All L is A 
No P is A 

~~No P is L 

A valid syllogism in Camestres, in the second figure. 

(c) “ I believe all youths, of whatever rank, ought to learn 
some manual trade thoroughly ; for it is quite wonderful 
how much a man’s views of life are cleared by the attain- 
ment of the capacity of doing any one thing well with his 
hands and arms.” (Bushin.) 

Stated baldly : All framing of youths should include the 
acquirement of some manual skill, for such skill increases 
understanding of life [which is the aim of education]. 

Let Y — training of youths ; S = acquirement of manual 
skill ; L = clearing of understanding of life. 

Then — 



AMS is L 
All Y is_L 
AU Y is S 
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. Th * syllogism is formally invalid, for the middle term / 
is undistributed. ’ L ' 

But, as with man y syllogisms in the second figure with 
affirmative premises, it legitimately suggests the conclusion 
as probable. There may be other ways of cultivating a clear 
view of life; but, anyhow, the acquirement of manual skill 
is one. bo we are first led to search for other ways, and 
then to compare them with this, in relation to the cireum 
stances of each particular case. 

(d) ‘If m order to be men we must be patriots, and 
patriotism cannot exist without national independence, we 
need no new or particular code of morals to justify us in 
pkcmg and preserving our country in that relative situation 
which is most favourable to its independence.” ( Coleridge.) 

. Let 5 “ men ’ mclu<Jm g ‘ we ’ ; P = patriot ; N = favour- 
mg national independence 

Then— 

All P is N 
All M is P 

All M is N 

that is, we are justified from the premises given, without the 
dence” 1 * a ^ ^ “°” J8 “ in P ladn S • • • mdepen- 

The syllogism is in the mood Barbara. 

a ,.i e) ‘‘ ° ntl f lt seems t0 me cgrtain that unless the 
aiea of Great Britain could be made larger than it is, or 
until the British people change their nature, a peasant pro- 
pnetaiy is a dream. So long as a free energetic race of nien 
are crowded together in a small space with every variety of 
employment open to them at home, with wide avenues to 
distinction offering themselves abroad, and with every in- 

thlffn wh-T^ t0 P i USh hiS Waj t0 a hi ^ her than 

belhe W f r a ’ S ° l0Ug the ° Wnershi P of Iand ' w 'ill 
be the luxury of the comparatively, few.” (Froude.) 
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Let C = countries in which “ a free . . . bom ” ; B = 
Great Britain ; F = cases of few owners of laud. 

Then — 

Every G is F 
B is 0 

.\ B is F 


A valid syllogism in Barbara. An opponent must over- 
throw the major, or disprove the minor, premise. 

(/) “ Oppose Ministers, you oppose Government ; dis- 
grace Ministers, you disgrace Government ; bring Ministers 
into contempt, you bring Government into contempt ; and 
anarchy and civil war are the consequences.” ( 8 . Smith.) 

Stated plainly : * All contempt of constitutional govern- 
ment is conducive to anarchy ; contempt of ministers is con- 
tempt of the executive government ; therefore, contempt of 
ministers is conducive to anarchy.” 

Without expressing it symbolically it is evident that there 
are four terms, and the ‘ logical quadruped ’ offered is not a 
s .7^°§^ sni The ambiguous use of 4 Government ’ covers 

this in 4 The ISFoodle’s Oration,’ that clever conglomeration of 
fallacies in which Sydney Smith parodied the political rhetoric 


current m his day, and by no means extinct in our own. 

(g) “ That the law may be a rule of action, it is necessary 
that it be known ; it is necessary that it be permanent and 
stable. The law is the measure of civil right ; but if the 
measure be changeable, the extent of the thing measured 
never can be settled.” (Johnson.) 

Let L = law ; R = rule of action ; K = known ; P = per- 
manent ; M = measure of civil right. 

There are two concurrent syllogisms — 

(1) Every R is K (2) Every M is P 

;. If any L is R If any L is M 


That L is K 


That L is P 
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• .^seuied” ! ^ ^ rekti ° n affimed in “ if tlie measure 


Eacli syllogism is valid in the mood Barbar 


- w — u ujuruara, 

Ihe whole structure illustrates the process through which 
the consequent is connected with its antecedent iifa hypo 
thetical proposition. n 3P0- 

mS “ « a f Pm6SS . is Qofc a mere Permanent condition of 
nund If it were, it would be within the reach of one who 

one afflicted with grievous misfortune. As we cannot m-ant 
has, we must define happiness as some form of activity 
But as some activities are only desirable for the sake of 
something else, while others are desirable simply for their 

those'that’o “i ea i\ tbat We mU8t plaee ^PPmess amon* 
tliose that are desirable m themselves, and not among those 

that are desirable for the sake of something else For 

(S) » is ” ** 

Let H = happiness ; G = permanent condition of mind • 

O _ J 1 UU reach • • • misfortune; A == activity ; ’ 

6 _ desirable for sake of something else • 

D = desirable for itself ’ 

Then— 

( 1 ) AU C is R 

H is not R 


281 
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The argument is valid. The first syllogism is AE 
( Gamestres ) in the second figure ; the second and third a 
mixed disjunctive syllogisms, in each of which the min 
premise denies one of the alternatives in the major prenais 
and the syllogism legitimately concludes to the assertion 
the other. 

CO If obedience to the will of Grod be necessary 
happiness, and knowledge of His will be necessary i 
obedience, I know not how he that withholds this knowledg 
or delays it, can be said to love his neighbour as himself. 
(Dr. Johnson.) 

Let 0 = obedience ; K = knowledge ; H == happiness ; 

L = loving neighbour as himself ; W = withholding. 
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the mice flourish, the bees are destroyed, and the nW 
cease to bear seed and to multiply. And so you see ff , •! 
actolly depends upon the number of cats X niht , 
hood how many of these flowers there are ™ ” ' 

fields.” (Buckley, from Darwin.) b g “ ° W 

(1) If few eats many mice ; (2) If many cats, few mice • 

If many once few bees ; If f ew ^ice, many “^’. 

If man y bees, much cfover ■ 

■ ■ It tew cals, little clover. 

•MM p S r,La!l AriS ‘ 0te '“ - ijfo- 

(&) “ The chain of inference in this case is close and 
to a most unusual degree. A man desires that the actions of 
ei men shall be instantly and accurately correspondent to 

*" » **• tie actions of tie t«Xsl nt,lS 

number el, all be so. Terror is thegrand in!t~, 7. 
can ivork ouh- through assurance ' ttJevZZ tnZZ 

Willed Eveiy failure must therefore be punished As there 
are no bounds to lb, mind's desire of its,,, ease, . «t ‘X 
Of course, no bounds to its desire of perfection i, +i, f 

SS 01 T ™- Th “ “ £ X tnnd To' 

attained, and noSTXicfcT'' TaTT * 00m ™“ it J “ 
wliick is necessary 5, beep in ? S "* T l™** 7 

terrors.” (/«*« ^ } P emfenCe tbe most ^nse 
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What is the line of thought P Nothing essential to it will 
be omitted, if we write it in two syllogisms, thus — 

(1) All men are desirous of power over others ; 

All rulers are men ; 

. , All rulers are desirous of power over others. 

(2) All desirous . . . others are terrorists to those sub- 
ject to them ; 

All rulers are desirous . . . others ; 

All rulers are terrorists to their subjects. 

The syllogisms are formally valid, but they rest on an 
assumption as to the nature of mail which is certainly not 
axiomatic, as Mill believed it to be. 

In leviewing the book, Macaulay took other propositions 
given as axiomatic in it, and showed that by combining the m 
an exactly opposite conclusion is inevitable.' He wrote 
“We will attempt to deduce a theory of politics in the 
mathematical form, in which Mr. Mill delights, from the 
premises with which he has himself furnished us. 

No rulers will do anything which may hurt the people. 

This is the thesis to be maintained ; and the following we 
humbly offer to Mr. Mill as its syllogistic demonstration : 

No rulers will do that which produces pain to themselves ; 
but the unfavourable sentiments of the people will give 
pain to them ; 

therefore no rulers wfill do anything which may excite the 
I unfavourable sentiments of the people. 

I But the unfavourable sentiments of the people are excited 

| by everything which hurts them ; 

| therefore no rulers will do anything which may hurt the 

I people. 

I Which was the thing to be proved.” 1 

I These syllogisms are also valid. 

| 1 Review of Mill’s Essay on Government in Miscellaneous Works. 


i 




7 ovulce <* Syllogistic Seasoning. 

We have chosen the last pair of illust 
the great danger of all deducts 
assumption that the 
Bv confining our prei 
we wish to establish, 
which, taken apa 
says in this sam 
monstrously nntri 
undertake to prov< 
logical demonstrat 
Macaulay’s own 


a iiit-ions to bring out 
'e reasoning— the "false 
botli true and complete, 
supports the conclusion 
uestiou in an argument 
may be valid. As Macaulay 
There is no proposition so 
or politics that we will not 
bing which shall sound like a 
fitted principles.” 
ng Mill was to show that one 

Z7" 7 ?° Ctrme was ^consistent with another. This ! 
ua -est of all deductive argument — whether it lead to 

ZTZL r ” i ‘ h the "** « f 

itself out of . ^ ht le P lece of reasoning apart and by 

-tiki iTLJTi,™ ‘:T bi ° e “. u “ - 

o 41 a ' ana IS to commit in the vorv wnvcf 

Nothin f? “ K ”“^ 

-j . Bian, logic lias no concern for t 

desire to know tlie truth 9 rri] 10 i ' . ,f ■ * •** 

SsSgp 

a syllogistic canon is valid hut ZT Egresses 
rigidly obevs fi 1AC!C , i ■ ’ ? . man T an argument which 
Piece of iZ t ’ 18 f0ma11 ^ impeccable, is a 

begging t S S a e i " e t sonm g nOTe rtWess, because it begins by 
ggmg the question as to what are its full and ™ — jJ 



CHAPTER XV. 


COMBINATION OP RELATIONS. 

1. Nature of Inference Involved. 

Of the eight main classes of relations enumerated at the 
beginning of the ninth chapter, those of Likeness and IJn- 
likeness, Class Inclusion and Exclusion, Subject and Attri- 
bute, Causation, have been dealt with in the chapters on 
induction and deduction. 

The inferences from the remaining types of relation cannot 
be analysed into syllogisms. In them there is no noAf] fn 
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would come the query, ‘ Wliat ! do you say “ Seven and fi™ 
is eleven ? ’ To this, with a smile of superiority the inter 
locutor would respond, ‘Oh no! I say, seven and five are 
twelve ; thus himself committing a similar fallacy of irre 
levance m respect to the intended point of the question « 

• he had induced his friend to fall into. The reply of that 
friend was apt to be in another form of irrelevance- for 
‘ assault and battery ’ may prove many things, such as ana-er 
exuberant spirits, or superior strength of body; but can be no 
evidence of strength of reasoning. Grammar and arithmetic 
do not form one system ; hence the confusion. 

But when the relations are all of the same kind their 
correct combination constructs the appropriate system" from 
which valid inferences may be directly drawn. ” ’ 

The special method of reasoning suitable to any set of 
relations is a question for the science concerned. Loric can- 
not include all human knowledge, and there is no knowledge 
apart from recognition of relations. The sole office of Win 
is to set forth conditions of validity. The combination of 
relations into complex systems, and the determination when 
m any process, a principle has been violated, belom- to the 
science which deals with that particular matter. ° 

We will now illustrate by examples inference from combi, 
nation of relations. 


2, Relations of Affinity. 

‘If John is the brothm- of Mary, and Mary’s son i s named 
Bfenry, then Henry is John’s nephew, and John is Henry’s 

We reach the conclusion through a relation which holds 
universally— that sisters’ sons are nephews, or, stated from 
the other end, that mothers’ brothers are uncles. Immedi 
ately the system is constructed this relation is seen to be 
present in the particular case. 

There is, then, no syllogistic process of bringing this case 
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under that universal relation. No intermediary middle term 
is implicit in the thought; consequently, none can be evolved 
out of it. 

We are not usually aware of family relations removed 
more than a very few degrees. Tet such relations ramify 
into complex genealogical trees, and soon reach affini ties for 
which we have no special names, because we do not need to 
refer to them in ordinary life. Their pertinence is seen when 
descent of property or title, or the renewal of an ancient 
barony, is at stake. The construction of the system, and the 
drawing from it the right conclusion as to hereditary right 
may then occupy heralds, lawyers, and judges, for many 
months or years. 

In botany and zoology the following out of relations of 
affinity between classes is far from complete, but its mere 
adoption as the basis of systematisation has revolutionised 
those sciences. In them, ‘ affinity ’ is now taken in its 
literal meaning as implying common descent, and not, as it 
formerly was, in a metaphorical sense, as indicating nothing , 
but closeness of resemblance, without any suggestion as to 
how such resemblance originated. 

3. Relations of Quantity. 

(i) Relations of Degree. — ‘ A is greater than B, B is 
greater than 0 ; therefore A is greater than {?.’ ‘ A is equal 

to B, B is equal to G ; therefore A is equal to G.’ ‘John is 
more intelligent than “Henry, who is more intelligent than 
William ; so John is a good deal more intelligent than Henry.’ 
‘■My pianola-piano cost more than your American organ, 
and that cost more than your uncle’s gramophone, so I am 
sure that the gramophone cost less than the piano.’ ‘ The 
record of the thermometer shows that last night was colder 
than the preceding night, and that was colder than the night 
before ; so the temperature of last night was a good &&&] 
lower than that of two nights back.’ “ This is not the case 
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Of a possessor who has been, d urine- ma™ 

great emoluments from land to i' ? i 7 / t ’ recemn g 

Me. It is the ease 5" ptll ^ 

which were undoubted I v ],■ " ll0 d,fe ’ ^ rorjl resources 

it a. b» the P o4 of ii :i“- c,k ; 

limitation [for questioning the titiel ° A r - *• • X1 1Bie °* 

there ought to be a timo of r •* 1. ‘ . ^ f orfl <>n, therefore, 
0 ui 10 De a time of limitation in the latter ct=o » i 

The argument proceeds from one degree to another t] ’ i 
an intermediate decree nod {„ i 4 *dee to another through 

VT r''“-' e 'S« 

'greater than p > • ^ • B i s the name of a thing, while 

jiXth .LSt”' Tii “ gs * nd 
•t bS,u 0 SiSfe oU hZ V a ", t* 01 "*™ 

form ill f ST f™ attempted to mince then to that 
th. mi the, are nil b<S 

aideintion of the combiinf ° °™ a mmed ' ate ly from con- 
deduced J„ 7 f “» ™“»us. B is not 

grader than . ™,ter Ts “ ol1 “ 'What 1. 

nothing but the criven ? e * baa a ^ ess -’ That is 
use it in any form al a 2"* genei .' aIised - Therefore, to 

(ii) liS SSi ; stob f <*• dfeatiom 

be stated indefinitely or definite^ ^w"“ °‘ 
number as « a great LZ >7 T We use suc}l 8 %us of 
■ >»rdly o?“i„r V - ' *»■' 

on, as well as such definite ones as Thai? 80 . 

All these are reduced in 1 , ? f ’ tw °- tt urds, J etc. 

‘ some,’ meaning 'somT^ i Tl ^ to the iadefia ite 

adequate for the combination 6 ? ’ ^ be a ^-’ This . is 

COmbmatj ou of propositions into syllogisms 
Macaulay : Speech on Dissenters’ Chapels Bill. 
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of which the purpose is to bring cases under general laws 
m order to reach conclusions as to whether or no those laws 
are established as universal. Syllogism has no concern 

IniveiSl " C “ eS " mCl ’ that i8> out of Nation to a 

But in ordinary life we are interested in them. From a 
combination of two formally particular propositions ‘ Same's 
areM, ‘ Some M’s are p; no conclusion can be drawn the 

union of such propositions does not make a syllogiZ 'iust 

because it cannot fulfil the purpose of syllogism C from 

tZ dXmXt- 0f • f,T ber Which t0gether exceed the 

total denotation of the middle term we can draw conclusions 
as to the particular cases m question. From ‘ Most of 

' ** of a, 

sisted of women we at least know that on that particular 
occasion some women were late. 

tlJt ‘X ai ' e fiffi d tba V Half the con § re §' a tion was late ’ and 
that Four-fifths of it was composed of women,’ we can reach 

the more definite conclusion that, even in the extreme case of 
all the men present being late, at least three-eighths of the 
women who went to church at that time were unpunctual. 

If we learn that m a Zeppelin raid fifty people were killed of 
whom forty per cent, were under ten, we can calculate that 
thirty persons above that age perished. 

Such conclusions apply to the case in hand, but give no 
■wider-reaching result. & 

We can also make inferences from order of succession. If 
Janies I. was the first Stuart king and James II. the fourth 
it follows that there were two kings of that family between 
James I, and James II. 

At bottom, all arithmetical calculations rest upon counting 
And counting is the synthesis of equivalent Units. We may 
use concrete things as counters, but counting in itself is 
merely the act of discrimination of one from another. Thus 
its results hold universally. The sum of eight and four is 

G ‘ L - 19 
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twelve, always and in all circumstances. The nature n f 
• punted do not come into the synthesis which 6 

Sirs 1 ? “ " oti " e “ ° f 

inCZinz',:-: 1 : r 1 !< - - 

other ways. Thus, 8 + 4 = 12 But l o “ tt be composed in 

7 + 5,9+3,20~8 6 x o «o = f * V * & 80 fche result of 

binations of numbers. Further’ 12 !1 ° f ° ther com - 

ticular size, an object of IwS which T/s ° f a par ‘ 

and can enter in wavs T ! ,, has lts ow * qualities, 

combinations J hemmed by them, into oth OT 

They when^tee C f™ htiom are abstract, 

bers are kept. If fn worW ? 10M betwee » tbe 

or gave the product jtZ 3 Tu « 7 + 5 = U. 

wrong. Such an arithmetical ™ Uld be 

the particular case the universal rcW M ’ because in 
apprehended. 1 tlon was uot rightly 

of arithmetic^ 8 sub J ect - M atter 

methods are logical in the ‘S*™"** °/ iuf «, those 
relations in a synthesis annmm-' f eaeid | fom of combining 
being solved. 11 pte to tbe problem which is 

4. delations of Space. 

we abstract attentSroL^vervI ^ ? U *f de ^ “ Space ' When 
spatial relations to each other wJZ ^ ^ eXCept tbeir 
“ d so construct a spatial system f !® mbme tilose rela tions, 
inferences. 1 y trom which we can draw 

earth round thfsm. ^ eartb ’ and the 

volves round the sun’. St ^ThT “** ^ tbe moon re- 
throne, which is placed on a dalk Ca f° P ; 7 is fixed over the 
throne’ implies that he is unon fT* kmg sits 011 the 
18 Upon the da ‘i+ and under the 
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It we are told that Brighton is fifty miles south of London 
and Portsmouth fifty miles west of Brighton, we can infer 
that Portsmouth is 5(h/2 miles south-west of London. The 
relative positions of the towns can be represented by a right- 
angled isosceles triangle, and by trigonometrical calculation we 
find that the value of the hypotenuse of such a triangle is -/2 
times the length of the equal sides. Or we can reach approx- 
imately the same result by measuring its length either in the 
figure we construct or on a map. Of course, position involves 
both direction and distance. If either be omitted, no points 
are fixed, and so no definite system can be. constructed. 

The relation is always found exemplified in a particular 
case. _ It appears immediately the construction is made, for 
it is involved in the nature of the figure. So again’, no 
analysis into syllogism is involved. 

It is the same with all geometrical inferences. When we 
prove that the angles at the base of an isosceles triangle are 
equal to each other, we may draw a figure, mark its three 
angles by letters, and refer to it in every step of our reason- 



w* COMBINATION OF 

ho must have been contemporary 
and Caesar did not live at the sa 
defeated the other. 

On such grounds Bentley i * ' 
as forgeries. He showed that « i 
were true, Phalaris had borrowed 
three hundred 


If Wellington 

ttlier can have 

rejected the Epistles of Phalaris 
“ t lf tlie Epistles so belauded 
men who lived 
- -v — i towns 
conquered nations that had no 


money from 

after his death, had destroyed 

that were not founded, and ~ ^ 

names.” 1 

As examples of inference from sequence, we may take 
h 16 C ° nquest of Constantinople by the Turks in 1453 wa< 

Sy i! C °“^ lerable mi gration of Greek scholars fa 
Italy They carried many manuscripts with them and lee 

r oi c „ rr 4 le , 4^2^ rs; 

™ A , vvai involves excessive expenditure 

To meet this, heavy taxation must he imposed and Seat 
loans raised ; to pay the interest on these loans the taxation 
as o remain heavy long after peace has been made. There 
fore war eads to long-continued heavy taxation ’ Se 
Black Death caused a great dearth of labour. This indued 

gen6raI 1 riSe ° f Wa ^ Therefore, the 

Glacis: Death led to a general rise of wa^es.’ 

Here, too, it is seen that the syllogism is not an analysis 

of the process of thought involved. There is no referenre of 

t " 1 f neral i laws trough the intervention of 

The con f lusion is derived immediately from 
tne union of the given relations in „ +,- x_. ^ 


Life of Jonathan Swift, vol. i, 



CHAPTER XVI, 


We observe, inquire, think, in order that we may under- 
stand. For, we can make no use of anything unless we 
understand it, in the way, and to the extent, necessary to our 
purpose. Nor are our interests and purposes always prac- 
tical. We all have the instinct of curiosity — or prompting 
to find out and that leads us to seek knowledge for its own 
sake, that is, without intention to turn it to some practical 
use. 

True, this may be mainly a wasted force. Many may 
exercise their curiosity only on the trivial : try to peer into 
their neighbour’s private concerns, but never to pierce the 
veil that covers the mysteries of nature a-nd of life. “ Tho 


Sir L. Stephen : The English Utilitarians , vol. i. , pp. 6-7 
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get beneath the surface; whether he set himself to learn what 
is good and what is evil, what is true and what is false what 
is of worth to men and what is worthless, or whether he fritter 
away tune and energy in seeking to know things of little or 
no importance at the moment, and doomed to pass into obli- 

'wn °" n u° nW ’ . wbetber be feed and exercise his mind or 
w lether he surfeit it with sweets, and allow it to lounge 
through life never putting forth effort, and so becoming e 4 
flabbier, and ending with < nothing attempted, nothing done.’ 

2. Nature of Explanation. 

J2 ExPL ^ ATI0N and System. — We understand when we 
leach a reason or explanation. If I find a window broken, 

exphintr e tl }mS l °“ th + 6 1 fl00r ’ tl16 bi ' eakiu ^ of tbe is 

xplamed, though the throwing of the stone mav be unex- 
plained. Explanation would trace that to some particular 
thrower, and would make plain why lie threw it. So long as 

hin^ 011 w! rOW -! lg 18 Simplj a fact b ^ iteelf ^ » tinex- 

So always, explanation is reference to a system. 

. tbe s ^ stem must be an appropriate one, or the refer- 

-me home with a Imge 
ff he s2 be f^^.hewoqld give au adequate explanation 
un aSdi , , f g ? g Wlth Jobn ^ « that be had 

hk Sr t r BP ' P ° m tbe darL *&it if he alleged that 

tint thev^S at scbo °i had been so strenuous 

that they had caused his head to swell, his explanation would 

system TnTl V™ T lW bave referred the fact to a 

those svle ^ aS “ 16 ° ther CaS6S - Tbe differ eace is that 

wittonr 

exiliaton^T “ ExPLANATION '- To each one of us the 

system ^ The ^ *?*“ itS refereilce to *■■&&** 

jstem. The reference may be direct, as in the cases cited. 
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' Or it may be indirect, through an analogy or simile. This 

tells us that a relation already familiar to us, as holding 
between known facts, also holds between the new facts of 
which we seek explanation. 

We all know how much light an illustration often throws 
on an obscure point. As old Thomas Fuller put it, “ Indeed, 
reasons are the pillars of the fabric of a sermon : but simili- 
tudes are the windows which give the best light s.” 1 

Bolingbroke’s simile : “ The members of the House of 
| Commons grow, like hounds, fond of the man who shows 

| them game, and by whose halloo they are to be encouraged,” 

throws a bright light on the popularity of certain politicians, 
otherwise inexplicable, and helps us to see why gentlemen, 
kindly and fair in private life, should be prone to unfair 
insinuation and vituperation in politics. It makes their con- 
duct an exhibition of the hunting instinct, not extinct in man, 
though usually dormant jn reference to his fellows. 

Analogy, then, helps us to understand. At times we mis- 
understand. Misled by some accidental features in the 
analogy, we refer the fact to a wrong system, or to the right 
system in a wrong relation. 

(iii) Explanation andKnowleme. — All this is personal. 
Explanation enables some person to understand. And what 
I anyone can understand depends, on what he knows, for ex- 

planation is placing in a familiar system. 

We all know that what is explanation to one is unintelligible 
to another. An explanation of some mathematical problem 
that would be fully satisfactory to a few highly trained 
mathematicians might be wholly incomprehensible to the 
vast majority of mankind. A minority would be able to see 
something of its bearing; a smaller minority would, perhaps, 
get enough light to guide their own efforts till they reached 
the explanation themselves. 


1 Holy State , bk. ii,, ch. ix,, 11. 
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III the contrary case, explanations which 
lanfc do not satisfy the learned. That th 
the trees because winter is coining on is a < 

r»i * k cha4 -* - 

^quence, having its place in a time-system 

* d say it is no explanation at all. * 

similarly, the explanations of one a«e bet 
»r or„ ataoIutel (o “ o t 

knowledge of that kind of event bl T 1 

Sf*’ “0 erpWion tto ft, hZ2 

generally received. H„„ it is . “ 

"*? the dl ‘ ! '“ 
Wf »*J are u,touS ™ Mk 

mthority.^ We? ,T ep * lnIm - v ex Pbuiation 


satisfy the Iguo- 
53 kaves fall from 

sufficient explana- 
^ 3 * s a familiar 
But a botanist 
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© 

S, Popular and Scientific Explanation. 

. C 1 ) Scope.— W e are always seeking explanations in daily 
life. Often tlie matter is of but momentary importance. 
Then we do not push the investigation very far. My thirst 
for explanation of my broken window is slacked when I dis- 
cover the boy who threw the stone, and find that it was a 
case of bad aiming at a companion. I do not ask why he 
wished to hurt his fellow. Still less do I think it needful to 
enter on a study of boy-nature in general, or of the mental 
and moral history of this boy in particular. Nor do I 
inquire into the qualities of glass and of stones, the laws of 
impact, momentum, and t raj ec tory. Yet all these are perti- 
nent to the question. 

Practically, then, we limit our search for explanation by 
the needs of the moment. The more important the case, the ; 
further we push them. And we measure importance rather 
by reference to the future than by consideration of the past. 
If the explanation of a present event is likely to he a valu- 
able guide to future conduct, we desire to understand the 
conditions under which it occurs more fully than if its con- 
sequences seem to be exhausted. 

It is evident, then, that explanation may be pushed to very 
various lengths. Here comes in the difference between the 
explanations we seek of the ordinary events of daily life, and 
the explanations sought in science. The aim of science is to 
increase accurate knowledge as much as possible. It, there- 
fore, sets no limit to the search for explanation. Nor does it 
fail in patience in seeking it. Scientific explanation is always 
extending. Newton’s theory of gravitation explained the 
motions of the moon and planets as cases of the operation of 
the same law that accounts for the fall of a stone. Now if 
is established that the same relation holds between the 
smallest particles of matter, and that it is a reciprocal at- 
traction. 
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(ii) Cx.ASSIPXCA.TION 
a step towards expla; 
of tilings according t 
its basis a formative 
combination, it advi 
cation 


pXiAnation. — C lasi 
ause it systematises 
to their resemblances. When 
3 p™eiple, such as evolution < 
uuces yet further. In chemi«( 
passes beneath the surface Not thJ 

‘ h r- BhI °& «*.t 

grouping of existing organic beings. ' gl ° UDl 

. ( lu ) Law and Explanation f ^ i ** 

is not to give explanation. The M a ,1 ? /’ 

logist is the determination of fhT 1 tl0a f ° 3 

induced the evolution of present Lm^T™ f ° r<3 
from tfm ' eut * 01ms of organic 
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Advance in explanation, then, is the finding that the con- 
stant relations with which we have become familiar have a 
wider scope than we had hitherto attributed to them. This 
advance is progressive. Hence, we can think of the universe 
only as a vast system, combining an infinite number of sys- 
tems of ail imaginable grades and scopes. 

Our various explanations stop in one or other of those 
systems, but as we press forward we advance to wider and 
wider systems, in which those we at first took to be self- 
contained and ultimate in their own line are seen to be but 
elements. Chemistry and physics merge into each other in 
physical chemistry, and the outlook is that such a process may 
be continued indefinitely. The ultimate goal would be the 
whole universe conceived as a single, all-embracing system. 
That is far from being in sight, but it marks the stage at 
which explanation would be complete. 

(iv) Verification and Explanation. — The danger here 
is a premature fusion of different branches of knowledge. It 
is possible that in time the boundary that marks off the 
inorganic from the organic systems of the world may be 
passed. At present, no way of doing this has been found, 
and it is illegitimate to assume that this boundary is not 
real before it has been definitely shown to be only apparent. 

So with the division between the mental and the physical. 
The laws discovered in the workings of mind are quite differ- 
ent from those of physics. Whether in the future each may 
be shown to be a manifestation of the same more fundamental 
laws we cannot say. We do not know that there are such 
underlying laws. We do not even discern the line of approx- 
imation. But till we do, it is illegitimate to assume that the 
laws of mind and of matter must be at bottom identical, on 
the strength of a theory that the ultimate laws of all existence 
must be few and simple. 

Still more illegitimate is it to assume that the laws of 
physics are laws of mind. Yet that has been done. Men 
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Imre believed that mind is but a by-product of hr,;,, , 

life tat » tatata, of the WmuMoue of 

.oSr'rc. :tz.. 1 t 

*Sft 1 "r‘ “?r *° “« f"'reeching%hta b of 

winch the only justification is their attractiveness ’ 

•f w Imagination and Explanation v„* i . 

ss&ss 

imagination are found to represent rclti- , pioducts of 
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fe£^ S Why £■ 2S2f fr tS and reIati0M « what | 
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the giver of all meaning, ^dentifi'e ^j nat ®. feot - and as 
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”4. Value of Thought. 

The one work of thought is, then, to enable us to under- 
stand our experience, and, through such understanding, to 
profit by it. To think clearly is to see things and events as 
they are. This is no small gain. But this very clearness of 
vision shows nothing more plainly than that thought is not 
the only influence in life. We feel, desire, and will, as well 
as think. And we think because we desire and will. 
Thought is the instrument by which we plan to attain our 
ends. Thought helps us to criticise those ends. 

But thought is not the ultimate arbiter of our fate. A 
man who was nothing but a thinking machine would be a 
monster, no matter how perfect a machine he might be. We 
love and hope, we value beauty as well as knowledge, we 
recognise inner promptings to good and evil, and it is not 
thought alone that decides between them. To learn to think 
clearly is good : to do nothing but think clearly would be bad, 
were it possible. 

All this is shown by investigation into thought itself. Bor 
that shows the bounds and limitations, as well as the power 
of thought. Logic results from such an investigation. Its 
use is both positive and negative. Positive, in laying bare 
the conditions of clarity of thought; negative, in showing 
that much of what is of the highest value in life is beyond its 
province. It would be. absurd to assert that logic is the one 
thing needful for the successful guidance of life ; yet more 
absurd would it he to deny it the value we have tried to show 
that it possesses. 
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Logic has been overladen with technical Wm* 
mark distinctions of little or no lomVnl i f of 

they still find a p l aee i„ ^ A8 ’ !l ° WeVW ’ 

expkmtion of the more common of them ^ api>end a 

1. Propositions. 

W Propositions are divided into two classes— 

f HZ- n t f n iS ° 0nfcained in the definition of S ■ 

(b) those n which P is not so contained. 

they are known by several pairs of names- 

{ m I apriori ’ f explicative, /'verbal 

m, . synthetic, \a posteriori, {ampliative I real 

Ihm distinction belongs to epistemology, or thoorV of knowledge 

(n) Propositions are said to be v * 

(a) Of First Intention when thov pv, Wl(!a , , 

‘That is a dog.’ 7 * 1 direct perception, as 

{b) Of Second Intentim when they express a i , 

as ‘ The dog is the friend of L J b ° tWeen thln 8 8 ’ 

rxr dl T Bfc3nctlon is Psychological 
[N.R Intention (iutmtio) = an act of mind,] 

(iii) Propositions are said to be — 

») : SIS , 

/• \ P * ^ and P are separated (see, nn ao k?>\ 

(iv) Propositions are called 1 w*** , A l * ee PP’ 52 ' 53 )* 

sign of quantity is attached to ^(sce'pp. 67-68^*^tn^n t 'o)F D ° 

logicians'^ formTng'^a'tWrd bee " re S arded V some 

A and nameSl^ TFJnT T°T ? ***» 
tive term is, however, an indirect waytfd!T " ° f “ 
terra ; the form of gUW™ y . 01 denying a positive 
thought (see pp. 59-60). a questlon of Ia nguage, not of 
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(vi) Compound Propositions are- 

fa) Copulative, a simple combination of affirmatives- ‘and 

{see pp. 64-65, e). ... 

( 6 ) Remotive, a simple combination of negatives; ‘neither 
. nor . . .’ {see p. 65,/). ' ' ' 

(c) Decretive, adversative combination of affirmatives ; « but ’ ‘ al- 
though ’ 

The question is grammatical. 

(vii) Bxponible Propositions express a complex idea in a simple 

form. They are said to be— 1 

’ (a) Exclusive, marked by alone ; ‘ The virtuous alone are happy.’ 

( 6 ) Exceptive, marked by except, ha, etc. ; ‘None but the virtuous 
are happy.’ 

The distinction between these is wholly one of language 
{see p. 60 , g, h). 6 ° 

(vin) Permutation, an alternative name for obversion. 

2. Terms. 

(i) Incompatibility op Terms has three degrees— 

\ (“) Contrary, or Opposite, extremes of difference; giant, dwarf- 
black, white ; virtuous, vicious. 

% {b) Contradictory, simply negating each other; giant, non-giant ; 
black, not-black ; equal, unequal. . 

(c) Repugnant , mutually exclusive without being (a) or (b) 
blue, grey ; woollen, silken. 

A further distinction is sometimes made by speaking of terr 

(dyPrivative, when they imply the absence of an attribi 
subject capable of possessing it ; blind, dumb. 

(e) A formally negative term, not-S , if not referred to any i 
of discourse, is called Infinite or Indefinite. 

Any interest these distinctions may have is grammatical. 

( 11 ) Terms denoting materials are sometimes called Substantial : 
gold. 

(iii) Fundamentum Relationis— the relation implied by a pair of 
relative terms. 

(iv) A distinction is also drawn between terms that have but one 
meaning and those that have more than one. The former are 
called Univocal , the latter Equivocal , when the same word hap- 
pens to refer to a plurality of quite different things ; as ‘page,’ 
a boy-servant, and a piece of paper. .When the meaning, partly 
°Y erI ?:P!Jhe,tgans^r .8 jaid Jabe Analogous (s ec pp. 31-34). 
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only so far as ambiguity of language logio 

Logw demands that the different meaning I ,f ’ ,s,on of bought 
that each he recognised as a separate term. ,soonneoted > aiK j 
(\ f ) WoEDs tlmt can stand alone a* 

those that This^ 

of grammar. ’ Allw 18 wholly a matter 

3. Fallacies, 

(i) CLASSIFICATION. ; 

W Aristotle classified sophistical f„ li(idos 
Sophismata m diction e arising nni f t ■ 

discussed in Chapter II. ^ >!ga '^ of Ini ’g»age ; « 10se 

Bophismata extra dictionc m th»*« » . , 

examination of the matter rs " 0 ' CftU be dete °ted only bv 

/(b) Whately divided into— 

^ premises,” deluding- ° 0noiHSIOU does >“(, follow from the 

formf all'^bvio^ vLlathrtf hy fche bare 

XIII., 3 (ii) ( C ), (iv). J , 8 !sfcl <-' rales ; ,s« Chapter 

<« ^mi-logical . ■.-.*< all 

(*) ^ ° Xfiept ifa 
the latter including as k ^T^^Tseq^/^ 0 
11 feraout Casks of Ioxoiutio PfFW -„ 
a Argumentum ad baculnm - appeaV to W 

( 6 ) Argumcntum ad in nomnti fco / OICe * 

(c) Argumentum ad judirium—nr, ap f* al „ to 'Snovmoe. 

(d) Argumentum ul rnieericardiJ^JZ * e f e P ted pinion. 

(«) Argumentum ad porndum - snn . ? PP<5a to 
(/) Argumentum ad- vfrecundiam f P ° puIar Prejudice. 

(^PP. 10-11).] ? or reason, not essendi 
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IV, ^^yamctosinwiiciter. . . quid (see VP . 130-131) has been 
oonfused by S °me writers, e.g. De Morgan, with the felW 
Ardent (see pp. 129-130). Then the fallacy a dicta sec. quid 
simphciter is regarded as a Converse Fallacy of Accident 

4» Classification and Division. 

W Division another name for Conceptual Analysis 

(ii) Classification and Definition by Type-*, kind of description 

which marks out a class by a typical example. P 

(m) Ignotum . per ignotius-e, definition expressed in terms more 
obscure than that to be defined. 

(iv) Seal Definition-one which declares the nature of a thing 

A ommal Definition— one which declares the meaning of a word 
defined iu relaM ® * ** this distJtion hT; 


inductions -*- when inductions from one class oi 
an unexpected verification of another class of faots. 
aio—A law induotively ascertained, which is ex- 
>eing shown to be deductively deduoible from a 

Induction — an induction whioh determines the 
in quantitatively, and gives corresponding values to 


6. Syllogism. 

^ ^m^eit £atter ° /3s ^ £sm - t1le three propositions which 
#> Remote Matter of a syllogism — its terms. 

(ui) W hen the conclusion of a syllogism is put forward as a thesis 
• *0 be proved, it is called the Question, and the premises, then 
introduced by 4 because,’ the Reasoti. 

(iv) General Principles: 

(a) Notd notae the general principle of the first figure expressed in 
; ten f °! flotation : ‘ Whatever is a mark of any mark, is a 
mark of that of which this last is a mark.’ 

on ~ t 



' ' £ -I 01 principle 0 f w I!a^ 

as “” , " d “ < '“■ * “« -™r, ;:;rr^ - 

Fig, in i fJktum de vtimko—* Two terina wh.vii - 

part partly agree, or if one contains n part which 'lliToth 0 " 

does not, they partly differ,’ 1 Ch the other 

Flg ' iT: ***** tk reciproco~‘ If a term be included in a secnnri 
emr winch is excluded from a thin!, then the U M "x ud j 
from the first; if a tern, be included in „ r OT .1“,“, L UCW 
second term which is included in a third then a nut 
turd to , '£*££5 pM 

iJiese are more ingenious than profitable. 

(v) Chains of Reasoning, 

T^S^^tzst^ ■ >— “* 

^ir 1 ” 8 rt “" - >“«' 
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QUESTIONS AND EXERCISES. 


[Nearly three-fourths of the following questions and exercises are 
selected from elementary examination papers set at various univer- 
si ties, j 

CHAPTER I. 


1* Eistingui&h between the strict and the loose use of the word 
‘ thinking. 1 Explain the nature and value of thinking in the stricter 
sense. 

2. Explain and examine : 4 The form is not form that can dispense 
with every matter, but that is independent of this or that special 
matter.’ 

3. Comment on : 4 * Art and Science are not found separate. In 
no place is anything to be done, but in the same place there is some- 
thing to be known ; in no place is anything to be known, but in the 
same place there is something to be done.’ 

4. Give several instances of causae cognoscendi (a) which are, 
(5) which are not, causae essendi. 

5. Annotate the following statements : — * 

(a) 4 Logic is concerned, not witli the matter of thinking, but only 
with its forms.’ 

(b) 4 Once true, always true ; once false, always false.’ 

(c) 4 The law of identity is, that what is true in one context is 
true in another. 7 

(d) 4 Reality is one and self-consistent (^e/ 2 ^^ and contradiction) ; 
a system of reciprocally determinate parts ( excluded middle) ; and a 
system of reciprocally determining parts ( sufficient reason) ; every 
part or feature of reality may be regarded as a consequent to which 
some other part or parts, or ultimately the whole, stands as ground. 7 
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tWO ‘JOESTIONH AND 

* kdgic is the science which in y 

of valid thought.* Explain carefully 

Hus definition. 

7 * Logic is to he distinguished fr. 
hand, ami from practical arts on dw , 
whut yon consider io he the 

H, 4i Trust, ” said Lord Ma 
good sense in forming your 
state the grounds of your jut 
ho rigrht— the argument will 
What inference would yoi 
training ? Explain the pkssihfiity 

th Compare logic and dialect, 

10. Explain ami illustrate: 4 
°wn and is not a mere branch of Y 
and logical discussions are no doubt 


principles 
l words in 


111 fiances on the one 

hfmr. Explain this, and state 
* general dmmeter of Logie. 

»*ft‘I.U,8i P A Cample,- to your own 
opmio.m; !,nt beware of al tempting t » 

'*■ , m 1 judgment will probably 
hly be wrong.*’ J 

as to Sir A. Campbell’s previous 
ul the advice being good.., . ■ 

:fc ' iUl,i distinguish between their aims. 
Logie has a unique character of its 
--Psychology, though psychological 
apt to overlap one another «i 


JiiSrM h 01 *"’” 1 '” k »~“S" of plant, W 
ga uenu, they can converse about plants. 

3. Does logic deal with language or w: 

4. What special difficulties has research fn 

. 3. “ In another isle there i 
instead of their mouth they have 
shall eat or drink, they take 
thing, and suck it in.” ( 

Test the value of this 

6. Estimate the force 
ever happened, happened 
. ticuiars could 


■ere from that of a 
i.: How is this? 

hh thought ? 

to encounter ? 
are dwarfs, which have no mouth, but 
:, a llttie rotmtl hole, and when they 

.3 testimony. 

o£ the following : « Events which, if they 

never have been known SS*® reraote that P^r- 
known to him, are related fhv 
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dotus] with the greatest minuteness of detail. . . . We are, therefore 
unable to judge whether, in the account which he gives of transactions 
respecting which he might possibly have been well informed, we 
can trust to anything beyond the naked outline. . . . The °reat 
events are, no doubt, faithfully related. So, probably, are many of 
the slighter circumstances ; but which of them it is impossible to 
ascertain. Hie fictions are so much like the facts, and the facts so 
much like the fictions, that, with respect to many most interesting 
particulars, our belief is neither given nor withheld, but remains in an 
uneasy and interminable state of abeyance. We know that there is 
truth ; but we cannot exactly decide where it lies.” {Macaulay.) 

7. Estimate the value of the following evidence : 44 A short en- 
gagement took place, during which one of the enemy torpedo-boat 
destroyers was sunk.” {Official Report , Jan. 24, 1917.) 44 How many 
British ships were in the immediate neighbourhood it is impossible 
to say . Some of the wounded [sailors of a damaged German torpedo- 
boat taking refuge at Ymuiden] say they saw 12, some 60, and some 
100. . . . The captain had both legs cut olf, and was carried below, 
where he died in a few minutes. . . . The wounded say that seven 
of their boats were certainly sunk. . . . Later.-— The commander was 
not killed, as at first reported.” (Correspondent of The Daily Chron- 
icle, Jan. 24, 1917.) 

8. Comment on : 4 If ten credible witnesses agree in their testi- 
mony to a fact, the value of their concurrent testimony is more than 
ten times the value of the testimony of each.’ 

9. Point out the fallacies of ambiguity in : — 

(a) 4 The events narrated by Homer are credible : therefore Homer 
is a credible witness.’ 

# ( b ) “ AI1 criminal actions ought to be punished by law ; prosecu- 
tions for theft are criminal actions ; therefore prosecutions for theft 
ought to be punished by law.” ( De Morgan.) 

10. 4 1 will do it presently. ' 

4 We are sore let and hindered.’ 

4 Prevent us, O Lord, in all our doings.’ ' . . 

What misunderstandings might arise from confounding the present 
with the Elizabethan meanings of the words in italics ? 



. ?■ VVh 7 is it sometimes necessary to ta] 
interpreting propositions ? Illustrate your 

4. What is the logical import of all, sou 

Of f > 

5. Explain and illustrate : ‘Terms may c 
together m pairs, in the sense' of their bein' 
collectively exhaustive in their application/ 
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11. Distinguish by actual instances lad ween the collective, mi * 

•*» * 


nml correct ambiguities in :~ 

(>r) Every corridor in the Hotel answers to Fucli.l’- i e 
°1 a straight line.” (Advt. in The Field, 1910.) ' mt!0U 

{o) “Ihe large comet was- seen by a vesuhnt in ih* i ... 
t ie direction of the Forest." (The Football />/„,, 1910 ) '* 

1910 ) ( 11 • ' • Un 0‘«>n m The Clarion, Fel. 

SSsSScs-?"- 

heavy load." {The Daily Mad, Jam 1910) ° °" W,th itS 


CHAPTER III. 


1. Explain 

S ,‘J e do ' lot 8 >W.VS talk in propositions.’ 
willingly deceives himself/'' dt ' ht>, ' ratel y demve ftliern, he never 

92 de, " al retits on ai1 implicit affirmation/ 

(d) AU at once analyses and syntheses/ 

2- Explain and illustrate ‘ Universe of Discourse/ 
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6. How are the. quantity and the quality of propositions indicated 
in logical analysis? Transform the following propositions so as to 
bring out their logical nature : — 

(a) ‘ Honesty is compatible with ignorance.’ 

(b) ‘ Selfishness may exist without prudence.’ 

(c) 1 Vice never brings happiness.’ 

(d) ‘ Lying is a sure sign of guilt.’ 

7. Explain and illustrate the distinctions between Categorical, 
Hypothetical, and Disjunctive, Propositions. 

Show how (a) a Hypothetical Proposition can be expressed as a 
Categorical, (b) a Disjunctive Proposition can be expressed as a 
Hypothetical. 

8. Explain and illustrate what is meant by. a Generic Judgement. 

9. Explain and exemplify the Modality of Propositions. 


CHAPTER IV. 



1. Distinguish (a) between a word, a name, and a term ; also (b) 
between a sentence and a proposition. Can a term or a proposition 
be illogical ? Illustrate your answer. 

2. Distinguish carefully between the denotation and the connota- 
tion of names, and explain how far it is possible to know one with- 
out the other. 

8. Explain and criticise the following statement : ‘As the inten- 
sion of a term is increased the extension is decreased.’ 

4. Give, in terms of Denotation and Connotation, two different 
views as to the precise import of the predication in the proposition 
‘ Some plants are evergreens ’ ; stating, with your reasons, which of 
these views you prefer. 

5. What do you understand by the connotation of a term? In 

what way does the connotation of means of locomotion differ from 
that of aeroplane, and the connotation of virtuous from that of tem- 
perate ? 1 A- 



... w™ wuemer tne loiiowing names are connotativ 
next month, (b) a mile, (c) the Great Bear. 

Are any Abstract Names connoted ve ? 

7 Distinguish between (a) singular and general terms a 
crele and abstract terms, giving two examples of each. To 
ot the latter classes are adjectives assigned and why ? 

8. Discuss the distinctions (a) between Collective and Di 
tne, (6) between Positive and Negative, Terms. Illustrate 
discussion by examining the following statements 

< 7 tile p,ays of ®bakespeare cannot be read in a day ’ 
(6) Anyone who is not industrious must be accounted idle. 

J- What is a Coilorete NalulJ ■ Consider whether the foil, 
names are concrete : circle, selfish, relation, susceptibility 
every concrete name be the subject of a proposition ? 

terms f vin ? reafi01ls £"n'onr opinion, whether the folh 

.Xl r ihV 3 ? ° r DegatlVe ’ W “““"otative or non-o 
tative . Loch Katrine. imfnmmnnKr n 


of the following terms ; 
ig, the . discoverer; ■ of ; the 
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( c ) 4 Never yet was noble man but made ignoble talk.’ 

(d) 4 A bard may cliant too often and too long.’ 

(<?) 4 In England all things not forbidden are permitted; abroad 
all things not permitted are forbidden.’ 

(/) 4 There is a reputation talent alone can win, and which yet is 
not always the reputation of talent.’ 

( g ) 4 The four quarters, South, East, West, or North, All are alike 
to me.’ 

( li ) 4 1 alone have found the truth.’ 

15. Determine the quantity and the quality and give the logical 
form of these propositions : — 

(a) 4 All men have not faith.’ 

(b) 4 What a woman thinks of women is the test of her nature.’ 

(c) 4 Relatives are ready-made friends.’ 

(d) 4 What heart-breaking torments from jealousy flow, 

Ah ! none but the jealous — the jealous can know.’ 

(e) 4 All that we know is, nothing can be known.’ 

If) 4 The agreement of deduction with induction yields the strong- 
est proof.’ 

(g) 4 We’ll all keep a corner.’ 

(h) 4 The tree is my seat that once lent me a shade.’ 

(i) 4 Most rodents are herbivorous.’ 

(j) 4 Either thou art most ignorant by age, or thou wert born a 
fool’ 

16. Determine the quantity and the quality and give the logical 
form of these propositions : — 

(a) 4 All’s to be feared where ail is to be gained.’ 

(5) 4 The reward of one duty is the power to fulfil another.* 

(c) 4 Man only doth not join with nature in her homage.’ 

( d ) 4 No enmity is like domestic hatred.’ 

(e) 4 Virtue is but selfishness behind a mask.’ 

(/) 4 Happiness, like youth, has here no second spring.’ 

(g) 4 The most may err as grossly as the few.’ 

(Ji) 4 There are few minds but might furnish some instruction.’ 

17. Analyse logically the following sentences ■ 

(a) 4 Some must work or all would die.’ 

(b) ‘ All cau hear, none heed, his neighbour’s call.’ 




t 
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(c) ‘If a University gives stimulative teaching it ,k „ 
tlnng; if it foils to do this, it does nothing *’ ' " S ^ 

00 4 All them men were my friends.’ 

( e ) thi>se letters were not writ to all.’ 

(/) ‘Home are slaves everywhere, others nowhere ‘ 

HA • J.f ra, Pf‘f««»*ar,. not all equally perfect.' 

, ) . ;. U '',°" !d be io8erti all to work for all ' 

(0 ‘We all are frail.' 

0) 1 Ah men are not born to reign." 

18. Express in logical form, giving reasons-— 

nl Ilf bri,,lant SpCMb 58 « V™ ( « rf wisdom.' 
y ) t ; None nf ‘hose examined failed to pass.’ 

tJ, 2RSSS< h of «*• 

r-V «. «««.. 

,r "“ 

(/j ‘ The enemy resisted desperately, but tin .vailing! v.’ 

(.'/) Every man of military age, unless ho be nx.-umk as „hvsi 

^ ' V “ rk ° f hnporlm^; 

deuce on^hi'inr^of ‘ 1 “• 1 U £ I,h,icr,WM c,f "‘ d " f «"Vga..t confi. 
daiion which a 1 VT’ ^ lho css and tlegra- 
upon, and cultivate!.*' I’, £ 


CHAPTER V. 

feSor the ferns" rtf 1 ««<«««■*, ««t^ite<s 

* 1 Mermme tke reiati ™°’ «* »«* 

lation of the Lawfof Thought tT the^ f h ° UgUt ? , Sh ° W the r ®' 
Square of Opposition. inferences based upon the 
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2. 4 Two propositions may be formally consistent, but neither in 
ferable from the other.’ Explain this and give examples. 



3. Explain and illustrate : 4 Of propositions that are logically 
opposite, those related in subalternation may both be true, and may 
both be false ; those related as contradictories may not both be true, 
and may not both be false ; those related as contraries may not both 
be true, and may both, be false ; and those related as sub-contraries 
may both be true, and may not both be false.’ 


4. Show how the words Contrary and Contradictory are techni- 
cally used in application (a) to Terms, (b) to Propositions. 

Illustrate your explanation by reference to the terms Useful , Use- 
less, Harmful , Harmless , and to propositions in which these terms 
occur as predicates. 


5. (a) 4 There is no S that is /V 

(b) 4 There is at least one S that is not PJ 

( c ) 4 There is at least one 8 that is AV 

(d) 1 There is no 8 that is not P' 

Find the relations of opposition between the above four proposi- 
tions ; and determine, in the case of each proposition, whether the 
term 8 and whether the term P is distributed or undistributed. 


6. By what tests do you decide whether one proposition is the 
logical contradictory of another ? Use the following propositions 
and their contradictories to illustrate your answer : — 

(a) 4 Not one of the enemy escaped.’ 

(b) 4 Anyone but a fool would see this.’ 

(c) 4 There are frequent contradictions in the daily newspapers. 1 

(d) 4 Only Conservatives voted for the bill.’ 

7. What relation exists between the proposition ‘Some traders 
visit that locality ’ and — 

( a ) ‘Some visitors of that locality are not persons other than 
traders’; 

(b) 4 All traders visit that locality ’ ; 

(c) 4 Some traders are not persons who do not visit that locality ’ ? 

8. It being given that the proposition 4 All House-Hies are Insects ’ 

is true, make a list of all the propositions which we thence know 
to be false. - 


I 

1 




1 


1 ■■■. 
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It being given that the proposition ‘All Spiders -ire T„., ■ . 

: true.* ake * 1,St ° f ^ thC llr ° !,osifions *hich wo tho'noeoonchKlo 


9. Point out tiie logical relation, if any, that ovists w... f t , 
proposition • The cold always kills these plants ' and^ " t,1U 

rn ‘ q mt - fililS *i° klil t!,8S0 P 1;uits is never the cold ’ • 

S ( ! 0me * ,mes t 1 he dcath ol ! ‘hew plants is caused by ’th e cohr • 
{ /l ™es ‘he cold does not kill these plants ’ • ! 

00 Lite heat preserves the life of these plants ' • ’ 

(e) ‘ I he cold never fails to kill these plants.’ ’ 

8t!lte8 " ,an has dealt 

tioSrV 0116 StateSma “ atleSSt haBdeaIt adequately with that ques- 

d '* lt '“'''I'* 1 -'' 

(o) ‘ AH statesmen have dealt adennafolv «.ifE a * .. , 

w ;in 

queion'™ ” m ""‘ >“« ** ivitl, tl»t’ 

Detine each of the relationships you mention. 

11. What meaning is it best to assign to ‘some’? pi„ 

y« co.to.li,,, tl,. .Mo,..., 

tributedirftlM follo^ng tionst^ ? ***** ** ^ 

(a) That is a mistake 7 ; 

(*) ‘Ignorance is not always bliss ’ ; 

sfaitiv^f 041 ^ 8 haVG n ° "“““S' ““P‘ in connexion with asub- 
connexion 1 of things ,d p 00nnexion »* Measisthe same as the order and 
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14. Show that the processes of Ob version are justified by reference 
to the Laws of Thought. Derive as many immediate inferences as 
you can from the proposition 4 Whenever A is found to be B, C is 
present.’ 

15. Define Contraposition. Give the contrapositive of : — 

(a) 4 That is fallacious ’ ; 

(&) 4 Juries consist of twelve men ’ ; 

(e) 4 To forgive is divine.’ 

16. Give the (a) contradictory, (b) obverse, (c) contradictory of 
the obverse, (d) obverse of the contradictory, of ‘Thing’s are not 
what they seem/ 

17. What immediate inferences can be drawn from a particular 
negative statement? State all the immediate inferences you can 
from the following propositions : — 

(a) 4 An article does not always rise in price on being taxed/ 

(b) 4 A triangle cannot have more than one obtuse angle/ 

18. Give, where possible, the contrary, the contrapositive, and the 
obverted converse of : — 

(a) 4 All the angles of the triangle ABC are less than 90 degrees. 

(b) ‘Health cannot be long maintained without exercise/ 

(c) 4 Some mute inglorious Milton here may rest/ 

(i d ) 4 So careful of the type she seems/ 

(e) ‘ All men are not naturally musical/ 

If) i None came to grief except those who paid no heed to the 
warning/ 

19. Give, where possible, the contradictory, the obverse, and the 
contrapositive of the following : — 

(a) 4 Some who were present failed to understand what was said.’ 

(b) 4 No persons will be admitted without special permission.’ 

(c) 4 Lycidas is dead/ 

(d) 4 Never when A is B is it the case that G is 0 / 

(e) 4 All men are sometimes discontented/ 

(J) 4 Hardly anybody escapes altogether the pitfalls of metaphor/ 

20. Express the following statements in logical form, and add the 
contradictory, the obverse, and the converse (if any) : 

(a) 4 Candidates who fail are either lazy or incompetent.’ 
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S ‘ f '! ,,lemb f 8 " f Convocation, except the w 
>2 , F II memhers of Convocation have a vote 
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* * u Our method . 0 f 
leaves not much to acumen 
all wits and intellects.” (Jj, 
Method implies a progrei 
cannot, therefore, otherwise 
dead arrangement, coutainin, 
( Coleridge .) 

Comment on these two s 
truly expresses the natur 

2. What are the pri, 
Illustrate by an example. 

3l ‘ A, I method is reiat 

4. Criticise: 1 This ma 
ceased to be one with me 

5- Criticise : ‘Tnferene, 
premises it j a invalid, ai 
knowledge.’ 

C. distinguish between 
Consider the i 
and all inductive logi, 

7. Distinguish between i 

8. Make clear that both 
both Induction and Deduction 
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ihe term, method, 
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inductive and deductive inference. 
Analysis and Synthesis are involved in 

expressions ‘ Lawo/^tiw’ ‘fV™ 8 ' 8 of tlle W0l 'd 
Thought.’ ’ * le ^aw of England,’ 
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10. Explain and give examples of (a) Axioms, (b) Empirical 

Laws. 

11. Comment on : “ It, is no doubt true, if a law be universal, it 
will be confirmed by all our experiments ; but it hardly follows that, 
because all our experiments have failed to detect an exception, it is 
true universally.” (L. Stephen.) 

CHAPTER VII. 



1. Write explanatory notes on Fallacy, Sophism, Paradox. 

2. Discuss : ‘ The falsity of the premises does not prove the 
falsity of the conclusion, nor does the truth of the conclusion prove 
the truth of the premises.’ 

3. Consider the following’ : — 

Counsel: ‘There was no written agreement for the sale of this 
carpet? ’ 

Plaintiff ; 1 Well, you don’t have a written agreement when you 
buy a loaf.’ 

Counsel ; ‘ You don’t cover a floor with a loaf.’ 

Plaintiff: 1 Neither do you eat a carpet’ 

4. What fallacies are illustrated in the following extracts from 
The Noodle's Oratimi (Sydney Smith) ?— 

(a) “ Was the honourable gentleman (let me ask him) always of 
this way of thinking ? Do I not remember when he was the 
advocate in this House of very opposite opinions? I do not 
quarrel with his present sentiments, Sir, but I declare very frankly 
I do not like the party with which lie acts. If his motives were as 
pure as possible, they cannot but suffer contamination from those 
with whom he is politically associated.” 

(h) “Nobody is more conscious than I am of the splendid 
abilities of the honourable mover, but I tell him at once, his scheme 
is too good to be practicable. It savours of Utopia, It looks well 
in theory, but it won’t do in practice.” 

(c) “Instead of reforming others— instead of reforming the 
State, the Constitution, and everything that is most excellent, let 
each man reform himself ! Let him look at home, lie will find 
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(i) ‘Your opinions are sometimes erroneous, so you should 
always distrust your judgement.’ * 

rJltt . < +T° U rf 6VerffiVe an ° pini0a UnIess you beIieve yourself to be 
r%lit , therefore, you must consider yourself infallible.’ 

11. What fallacy did Dr. Johnson commit when he said: “The 
truth is that luxury produces much good. A man gives half-a- 

fccasion !” * W “ Uch S^rdening does this 

12. “ Some years ago a man was tried for stealing a ham and 
was acquitted upon the ground that what was proved against hTm 
was that he had stolen a portion of a ham.” ( De Morgan.) 

VV hat fallacy was avoided by the verdict ? 

it J5i Bxa '““ \‘ l f ifc be true tllat men and women are players 
it fo lows that all players are men and women, and that, therefore a 
great player ought to be a great man.’ ’ 

14. What fallacy does Sir A. W. Ward impute to Macaulay in the 
following passage from the Cambridge History of English LiteZ 

“ Xt ° an “ ot be denied that > in this never-ending process of 

research, like a great advocate gifted with the faculty of sweeping 
everything into his net except what he has no desire to find there 
he never lost sight of facts that would be of use and of value to 

elusions’” 011 ° CCaS10n ’ omltted to bring in facts adverse to his con- 

15. Examine the following — 

Cmnsd for the Defence: * It is said the prisoner had access to the 
* ’ 1 f d several •others : that he spent money freely soon 
after the theft was committed ; but he may have received^funds 
from a legacy, from winning a bet, or from good fortune at cards : 
that he has been proved guilty of theft on a previous occasion • but 
remember the proverb, “ once bitten, twice shy” : that he was the 
tost to leave the shop the evening before the theft was discovered • 
but it is not proved that the theft was committed at that time I 
submit that none of these facts proves him to be guilty.’ 

16. Mention with a short explanation of them some of the 
fallacies that are incidental to the process of Induction 
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CHAPTER VIII. 


inference^" ^ ° bserVation involw * "^tion, judgement, and 

2 Discuss the nature of accurate and adequate observation, and 
indicate, with illustrations, the mistakes most easily made. 

“^ Ibscuss the nature of scientific instruments, and explain: 

Skill m modern laboratory work is as far out of the reach of the 
untaught as performance on a musical instrument.” {AUbutt.) 

4. Distinguish between Observation and Experiment. To wlnt 
class of investigation is each applicable ? Is it correct to speak of 
Fallacies of non-Observatioh ' ? 

Why is il tImt lienees that are mainly dependent on Observa- 
_ n are at a great disadvantage compared with those in which 

cdtv’thaT Ca " be ar - g6l { e ! nployed ? Gi ve instances of the diffl- 

'“ s lv ‘“ rt 10 dr " b '‘™” 

6 Comment on : ‘It is possible to work several hours a day for 
year^nascient.hehiboratory without being trained as an experi- 


CHAPTER IX. 


“* 

exLowir 11 ^ is . I “ Qallt l by generalisation, and indicate, with 
examples, the limits within which it is legitimate. 

ledger d ° y ° U UmJerBtand by ‘ scientific ’ thought and know- 

ff ribed 08 a prooedl!re from the known 
1 l u ! Is that description adequate ? If no t can you 
offer a better description of Induction ? ’ y 

Me 5 tho D d e rftd u “L eXemPlify the three StageS in the Deductive. 
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6. Define Hypothesis, and give some tests for judging the value 
of a hypothesis. How does Euclid employ them ? 

7. Examine: ‘A facility in framing hypotheses, if attended with 
an equal facility m laying them aside when they have served their 
turn, is one of the most valuable qualities a philosopher can possess.’ 

8. State as clearly as you can the nature of an analogical argu- 
ment. Give an instance, taken from natural science, of such an 
argument 

. Exf)5 . am : ‘ generalisation the resemblances have great exten- 
sion and little intension, whereas in analogy we rely upon the great 
intension, the extension being of small account.’ 

10. What is meant by the statement that in analogical arguments 
we argue explicitly from Particular to Particular, but implicitly 
from Particular to Universal ? In the course of your answer give 
an example of an argument by Analogy. 

11. W hat do you understand by a ‘ working hypothesis ’ ? Give 
examples. 

12. What is meant by ‘Imperfect Induction ’? In particular 
consider whether Imperfect Induction involves a process of Deduo- 
tion. 

13. Give a critical account of Induction by Simple Enumeration 
and explain precisely wherein lies the value of multiplying observe- 
tions in the course of an inductive inquiry. 

14. In what parts of the inductive process is the mental initiative 
especially valuable ? 

15. If you received a ^number of anonymous letters what steps 

would you take to discover who sent them ? What evidence would 
you regard as sufficient to establish the guilt of a person you 
suspected ? 1 

16. Cicero relates that a prisoner, “ having spent his entire life in 
a dark dungeon, and knowing the light of day only from a single 
ray which passed through a fissure in the wall, inferred that if the 
wall were removed, as the fissure would no longer exist, all light 
would be excluded.” ( Lechy .) 

Analyse the inference and show clearly where it failed. 



was repeated This third Helen died, “and no wonder,” the neigh 
joins said ; * it was because the parents had used the first child’ 
name for the others.” ’ ” (Clodd.) 

19 “I am a. Jew, Hath not a Jew eyes? hath not a Jev 
hands, organs dimensions, senses, affections, passions? fed wit! 
the same food hurt with the same weapons, subject to the same 
diseases, healed by the same means, warmed and cooled by the same 

Idee^ a f d “Tn ’ “ a , Christian 5s ? lf y°" I’rick us, do we nol 
bktd. if you tickle us, do we not laugh? if you poison us, do we 

not die / and if you wrong us, shall we not revenge ? if we are like 

EJEJJSJ Wil1 rC8emWC y ° U “ that ” ^akes^eare: 

Examine this reasoning logically. 

- *- **-■•* * 

fcSlS" b ” llmvdlkteI J'- Sommer colds are 
1 How did you know it ? ’ ... 

morI°tL Sl iT S are r W ’ou e Said - ‘ You 00uld aot ha ™ had them 
Sesenw to r 3° SOleS which are a ‘ this moment 

CS ^ ghtly SCOrched ’ For a moment I thought 
they might have got wet and been burned in the drying. But nbar 

fte mstep there is a small circular wafer of paper' wil the shop 
man s hieroglyphics upon it. Damp would of course have removed 
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this. You had then been sitting with your feet out-stretched to the 
fire, which a man would hardly do even in so wet a June as this if 
he were in his full health.’” (A. Conan Boyle : The Stockbroker's 
Clerk.) 

21. Comment on the following: “ The inductive method has 
been practised ever since the beginning of the world by every 
human being. It is constantly practised by the most ignorant 
clown, by the most thoughtless schoolboy, by the very child at the 
breast. That method leads the clown to the conclusion that if he 
sows barley lie shall not reap wheat. By that method the school- 
boy learns that a cloudy day is the best for catching trout. The 
very infant, we imagine, is led by induction to expect milk from 
his mother or nurse, and none from his father.” (. Macaulay : Essay 
on Bacon.) 


22. Try to solve the problem in the passage marked (a), without 
looking at that marked ( b ). Then compare your solution with that 
given in (b). 

(a) u Suppose a number of hoys are in a field playing football, 
whose superfluous garments are lying about everywhere in heaps ; 
and suppose you want, for some reason, to find out in what order 
the boys arrived on the ground. How would you set about the 
business ? ” 

(h) “ Surely you would go to one of the heaps of discarded 
clothes, and take note of the fact that this boy’s jacket lay under 
that boy’s waistcoat. Moving on to other heaps you might discover 
that in some cases a boy had thrown down his hat on one heap, his 
tie on another, and so on. This would help you all the more to 
make out the general semes of arrivals. Yes, but what if some of 
the heaps showed signs of having been upset V Well, you must 
make allowances for these disturbances in your calculations. Of 
course, if some one had deliberately made hay with the lot, you 
would be nonplussed. The chances are, however, that given enough 
heaps of clothes, and bar intentional and systematic wrecking of 
them, you w r ould be able to make out pretty well which boy pre- 
ceded which ; though you could hardly go on to say with any 
precision whether Tom preceded Dick by half a minute or half an 
hour.” ( Mareti : Anthropology.) 





QUESTIONS AMD flXlllCISES. 

CHAPTER X. 


1. Comment on : ‘The use of classification k to fix fim ih *■ 
npon the distinctions which exist among (Junes ■ vu { th!r T 
best cation which in founded „po/tl,e "£U t ' '« ?* 
.nct.ons, whatever may bo the fu.-iliti w which it may afford of 

taketn.g an,! arranging the different objects which exist in Iwt te ' 

2. Explain briefly the relation in which Classification stands *„ 

Induction, (nre examples in illustration of your answer. ‘ 4 

. 3 ; State carefully wherein the utility of Logic consists Ter • 
is defined as the Science of Reasoning ought the logician tn"t-£° 
account of Classification ? h L 4 uko 

4. State the rules of logical division, showing by examines ti,„ 

("“'.dtiS. 7 ""'""'''"" <»> IMm, 

5. What is meant by a Natural Classification ? Illustrate vonr 
answer by means of a classification («) of Terms, (6) of 

6. Distinguish briefly between a classification for a special n„r 
pose and a classification for general purposes < ah i ... 
implies abstraction.’ Explain^ 1ZZ A “ ^cahon 

~ 

“ 

•ASftaxtss: * 

J;i p ; el ™ ht ° ““i”. eu. »d 

(6) Ships into sailing vessels, liners, and men-of-war • 
copper lS1 ° 0mS lnt0 80ve reigns, half-sovereigns, silver, and 
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10. What is the purpose of Definition, and what are the chief 
ways in which a Definition may fail in its purpose ? 

Explain, with examples, the special advantages secured by defin- 
ing a species per genus et diferentiam . 

11. In what respects do the definitions that occur in science 
differ from, or fall short of, what is signified by definition in its 
technical sense ? 

12. Discuss the place of Definition in Formal Logic ; and say 
liow definitions are obtained and are logically tested. 

13. Explain: ‘Modifications of our definitions accompany the 
progress of knowledge.’ How can this be if Definition is the 
exposition of the connotation of a term, and connotation consists of 
those attributes of which the name is a mark in the general mind ? 

14. Illustrate : ‘The inductive method of definition collects and 
compares instances, as varied as possible, of the application of the 
term to be defined, selects their common attributes, reduces these to 
the simplest expression, and arranges them in appropriate order. 

The method of determination refers the term to a higher class, 
determines by successive addition of marks its cognate genera, 
especially its proximum genus, - and then adds the marks that dis- 
tinguish it from its co-ordinates.’ 

15. State the distinction between real and nominal definitions. 

Annotate : ‘ A definition expresses the analysis of the connotation 

of a term, and a division expresses the analysis of its denotation ; — 
the former analyses the metaphysical whole, or whole of compre- 
hension, into its parts, the attributes contained in it, —the latter 
analyses the logical whole, or whole of extension, into its parts, the 
objects contained undgr it ; — the former states what terms mean, 
and thus makes symbolical cognitions clear and full, — the latter 
states what terms name, and makes knowledge complete and dis- 
tinct definitions and divisions are connected with the art of 
logic, rather than with the science, and are not formally obtained 
or formally verified.’ 

16. ‘ Definition is formal and direct ; Division is by comparison 
material and indirect.’ By reference to examples bring out the 
meaning of this statement. 
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CHAPTER XI. 


1. Trace how an intelligent study of logic illustrates the develop- 
ment of theoretical out of practical knowledge. 


2. What do you understand by a Law of Nature P Show care- 
fully by means of an example the way in which Induction and 
Deduction combine in establishing such a law. 

3. What do you understand by the Law of Universal Causation ? 
Distinguish with examples between exciting and predisposing causes. 

4. Distinguish between the popular and the logical use of the 
term ‘Cause.’ Give an instance of a cause in the logical sense of 
the term. 


5. Distinguish between alter?iative from concurrent causes. Is 
the same effect ever really due to different causes ? Illustrate. 

6. Define the terms Uniformity and Cause ; and give examples 
showing the distinction between Causal Uniformities and Uniform- 
ities of other kinds. 


7. Distinguish between an antecedent , a condition , and the cause, of 
an event. What is meant when it is said that the cause of an effect 
is discovered by a process of elimination ? 

8. What is a hypothesis ? How is a hypothesis verified ? Which 
of the ‘ empirical methods ’ is fruitful in hypotheses ? Which might 
usefully be employed for verification of a hypothesis ? 

9. What is the Canon of the Method of Residues ? Give an in- 
stance of the employment of this Method. 

10. What is the function of the so-called Inductive Methods? 
Contrast the Method of Difference with the Method of Agreement. 

11. Discuss this criticism of the Method of Difference: ‘If we 
did know that A was the cause, why resort to the method at all ? If 
we did not know this, how did we first hit upon A out of all the 
innumerable antecedents, in order to exclude this one from the - 
second set or experiment ? 7 

12. Illustrate the Method of Concomitant Variations as employed 
in scientific inquiry. 






iil 

hit 

m 


F-1‘1 

^ i; 


I 


i 


;? 



; 



QUESTIONS AND EXERCISES. 


Explain how this- method .could be treated 
Method of Difference. 


as iln extension of the 


U By reference to scientific instances of their a»nli<nHrm i „- 

nut tho difference between the Method of Con h' ln f f'" 8 

un,i the Method of Residues. Why ii;m , {llwe , / l " i,t,0 ? s 

to he forms of the Method of Difference ? * * "’ G “ Ha,f! 

i-ElSr " ““ “* A « 

16. Employ literal symbols to make clear the relation that exist* 

52? ; ie / 0,nt Method "f Agreement and Difference and (a) £ 
Method of Agreement, (A) the Method of Difference Which of 

° Ut ‘° d,KC ° Ver th “ n,aJ ions between , say, 

to f,dkT yarefUily ^ l0gl ' Cai < ' i,,lrat ' t<!r oi ">« methods you propose 

20, Examine : — 

- |p 

W For when one’s proofs are aptly chosen, 

1 our are as valid as four dozen. 5 

21. Mention various applications of the term induction. 
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22. Examine this reasoning, and determine the Method (or 
Methods) to which it conforms : — 

* If we could find two Unions, identical in population, in the pro- 
portion of poor, in rents, in the reluctance of the people to accept 
relief, one with little out-door relief, the other with much out-door 
relief, we might infer that, if there was a difference in the number 
of paupers, the difference would probably be due to the method of 
administration, especially if no other reason could be assigned for 
the excess of pauperism.’ 

I 23. Examine the following statements : — 

(а) ‘That the sun rose yesterday is no proof that he will rise to- 
morrow.’ 

(б) ‘ It is the stars, 

j The stars above us, govern our conditions, 

| Else one self mate and mate could not beget 

Such different issues.’ 

(c) 1 A cause is more than an antecedent and is other than a reason.’ 

24. “The place of a planet at a given time is calculated by the 
law of gravitation ; if it is half a second wrong, the fault is in the 

| instrument, the observer, the clock, or the law ; now, the more ob- 

| servations are made, the more of this fault is brought home to the 

instrument, the observer, and the clock.” (IF. K. Clifford .) 

Explain this statement, and bring out its implications. 

25. What conclusion can be drawn from the following passage, 
and by what methods ? 

“ In all unhealthy countries the greatest risk [of fever] is run by 
sleeping on shore. Is this owing to the state of the body during 
sleep, or to a greater abundance of miasma at such times P It ap- 
pears certain that those who stay on board a vessel, though anchored 
at only a short distance from the coast, generally suffer less than 
those actually on shore.” {Darwin : Journal of Voyage of H.M.8. 
Beagle .) 

26. Analyse the reasoning in the following passage from Lord 
Macaulay’s speech on National Education (1847), and estimate its 
force : “ I say then, Sir, that, if the science of Government be an 
experimental science, this question is decided. We are in a condition 
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6. Point out the relation that exists between Hypothesis and 
Verification. Mention some of the forms that each of these processes 
may take. 

7. What two moods of Hypothetical Syllogism are in common 
use ? and what are the fallacies which are committed by their mis- 
use ? Give examples. 

8. Define and give examples of a Constructive and a Destructive 
Hypothetical Syllogism. 

9. Distinguish the modus tollens from the modus tollendo po7iens. 
Is the conclusion in the former syllogism necessarily a negative 
proposition ? 

10. Comment on : “ Auguste Comte said that 1 Prevision is the test 
of true theory.’ I should say that it is one test of true theory, and 
that which is most likely to strike the public attention. Coincidence 
with fact is the test of true theory, but when the result of theory is 
announced beforehand, there can be no doubt as to the unprejudiced 
spirit in which the theorist interprets the results of his own theory.” 
(Jevons.) 

11. What is meant by a ‘probable’ conclusion? Discuss Bishop 
Butler’s saying ; 4 Probability is the guide of life.’ 

12. Distinguish between Evidence and Proof. Can either — or 
both — be strengthened ? If so, how ? 

13. What is the nature of a dilemma, and what is meant by for- 
mally 4 rebutting ’ one ? In what other ways may dilemmatic argu- 
ments be met ? Give examples. 

14. The following method of reasoning has been sometimes 
adopted to establish the truth of Newton’s laws of motion : — 

4 The times of the eclipses are calculated by assuming that Newton’s 
laws are correct. Now the calculated times agree with the observed 
times ; therefore the laws are true.’ 

Give a formal statement of this argument, and say whether you 
consider it correct. 

15. How can a decision be reached between two rival hypotheses ? 
Give an example. 
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(b) 4 Canada needs no navy. For as long as the United States are 
friendly towards her, no navy is necessary ; and if ever the United 
States should decide to invade Canada, no navy could prevent them/ 

CO ‘This author is certainly confused. If I understand his book 
rightly, he is confused in his thinking, and if I do not understand it, 
then he is confused in his writing.’ 

(d) 4 As the travellers have arrived, and if it had gone well with 
them they would have arrived, it is clear that no accident can have 
happened to them/ 

00 4 Agriculturists must be heavy losers, for, if the summer is 
dry, they lose through the withering of the crops, and, if the sum* 
mer is wet, they lose because the crops do not ripen.’ 

(/) 4 If the fifth proposition of Euclid is not true it is not worth 
the labour expended upon it ; but it is true, and, therefore, labour 
expended upon it is not wasted.’ 

(g) 4 The coal-tax must be right ; because, if it raises prices, it 
benefits the producers ; and, if not, it does no harm to the consumers.’ 

(h) 1 Lying is the result either of vanity or of cowardice ; hence 
this extravagant boaster must be a brave fellow.’ 


19. Illustrate with examples : 4 A dilemma is often fallacious be- 
cause one of the possible alternatives is omitted.’ 

20. Examine these inferences, and name them : — 

(a) 4 You should be women, 

And yet your beards forbid me to interpret 
That you are so.’ 

( b ) 4 If you had been an Athenian and I a Seriphian, neither of 
us would have been famous ; but I am famous.’ 

(c) 4 Men must be governed by force or by reason ; but not by 
force, for they will rebei ; nor by reason, for few listen to it : there- 
fore it is impossible to govern them.’ 

( d ) 4 If powers divine 
Behold our human actions, as they do, 

I doubt not then but innocence shall make 
False accusation blush.’ 

(e) 4 Then let us say, you are sad, 

Because you are not merry ; and ’twere as easy 
For you, to laugh, and leap, and say, you are merry, 
Because you are not sad.’ 
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QUESTIONS AND EXERCISES. 


4. 4 111 every syllogism we drop from a complex statement some 
portion not desired at the moment/ Explain this assertion, and 
illustrate your answer by reference to the case where both premises 
are singular propositions. 

5. If the premises of a valid syllogism are false, does that make 
the conclusion false ? If the premises are true, must the conclusion 
be true ? Give examples. 

6. Trace carefully the connexion that exists between the Dictum 
de omni et millo and the ordinary rules of the syllogism. 

7. If the conclusion of a syllogism be universal, is it possible to 
have the middle term distributed twice in the premises ? 

8. Explain, on the most general grounds, why no conclusion can 
be drawn (a) when both premises of a syllogism are negative, 
( b ) when the middle term is not distributed in either premise. 
Illustrate your answer. 

9. What principle is appealed to in the rule that no conclusion 
can be reached from two negative premises ? Is it ever possible 
with the occurrence of a negative particle in both premises to draw 
a valid conclusion ? 

10. Can the syllogistic rule concerning the impossibility of draw- 
ing a conclusion from two negative premises be regarded as a 
corollary from the rule concerning the necessity for the distribution 
once at least of the middle term ? 

11. Deduce from the six rules of the Syllogism the following 
propositions : — 

(а) If one premise is ^particular, so must be the conclusion. 

(б) From a particular major and a negative minor nothing can 
be inferred. 

12. From the general rules of the syllogism deduce the rule 
that two particular premises cannot yield a valid conclusion. 

13. Explain : ‘Granting that the major premise involves the 
minor premise and the conclusion, that is just the reason why it is 
imperative to express them ; the meaning of the syllogism is that it 
analyses the whole actual thought. 7 . 
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14. Discuss: ‘If we interpret t ho universality „f Ul(l M .,, . t . 
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CHAPTER XIV. 


1. What are the four figures of Syllogism 5 
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QUESTIONS AND EXERCISES. 


2. Show that the special rules of the First Figure (fit) can be 
deduced from the general rules of the syllogism, (b) are implied in 
the dictum de omtd et Hullo, 


3. Show by reference to the rules of the Categorical Syllogism 
that (a) in the Second Figure the major premise must be universal, 
(b) in the Third Figure the conclusion must be particular. 


4. Prove that (a) in the Third Figure the minor must be affirma- 
tive, (£>) in the Fourth Figure, if the major is affirmative, the minor 
must be universal, and (<?) in the Fourth Figure, if the minor is 
affirmative, the conclusion must be particular. 


5. Prove that (a) in the Second Figure one premise must be 
negative, and ( b ) in the Fourth Figure, if either premise is nega- 
tive, the major must be universal. 


6. Derive from the general rules of the Syllogism the special 
rules of Figure IV. 


7. Explain the distinction between Mood and Figure in the 
syllogism. 

Why are all moods with an O premise excluded from the First 
and the Fourth Figure, while certain syllogisms with O as a premise 
are admitted in the Second and Third Figures ? 


8. Show that the mood BA0 is valid in every figure of the 
syllogism. 


9. Find out, from the general rules of the syllogism, in what 
figures the moods A££ and IAI are valid. 


10. (a) How is it that ElO is always valid and IEO is never 
valid, if the difference between them is one of mere order of 
premises ? 

( b ) Determine the rules of the Third Figure, and enumerate fully 
the. characteristics of this figure. 


11. (a) Given I as major premise, determine by the general rules 
of syllogism the question of mood and figure. 

(6) If the mnemonic of a valid mood end with s construct the 
syllogism. 
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24* Define and illustrate Enthym.eme y Weakened Syllogism, Sorites. 
Why does a Sorites exclude an O premise ? 

25. What premises are suppressed in the following? Name 
figure and mood of each completely-stated syllogism : — 

(a) 4 Whosoever loveth wine shall not be trusted of any man ; 
for he cannot keep a secret.’ 

(i b ) £ It is dangerous to tell people that the laws are not just ; for 
they only obey laws because they think them just.’ 

(c) 4 The science of logic is very useful ; it enables us to detect 
our adversaries’ fallacies.’ 

(d) 4 I shall not' derive my opinions from books, fori have none.’ 

( Jevons .) 

26. Show that the following single propositions may be regarded 
as enthymemes : — 

(a) 4 If wishes were horses, beggars would ride.’ 

(b) 44 If I had read as much as my neighbours, I would have been 
as ignorant.” (Hobbes.) 

(c) 4 All law is an abridgement of liberty and consequently of 

happiness.’ 

(d) 4 Thales, being asked what was the most universally enjoyed of 

all things, answered — Hope ; for they have it who have nothing 
else.’ (Jevon s.) 

27. Complete such of the following arguments as may be con- 
sidered sound but incomplete syllogisms : — 

(a) 4 The people of this country are suffering from famine, and 

as you are one of the people of the country, you must be suffering 
from famine.’ * 

(b) 4 Marcus Aurelius was both a good man and an emperor ; 
hence it follows that emperors may be good men.’ 

(c) ‘Nothing which is unattainable without labour is valuable ; 
some knowledge is not attainable with labour, and is therefore 
valuable.’ 

(d) 4 Suicide is not always to be condemned ; for it is but 

voluntary death, and voluntary death has been gladly embraced by 
many heroes.’ (Jevons.) 

If you reject any as unsound, give your reasons for so doing. 
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28. State the following arguments in lull logical form, and, if 
any of them be fallacious, expose and name the fallacy - 

(a) 4 None but Unionists voted for this Bill ; and as no one could 
have voted who was not. in the House at the time, all the Members 
then in the House must have been Unionists.’ 

(h) 4 To get into Parliament a man must be either very wealthy 
or very wise ; and the Member for X. is very rich.' 

(c) 1 Do not give any assistance to this man who begs from you 
in the street ; I have investigated many such eases, and they have 
all proved to he impostures.’ 

(d) 4 All metals, it is true, are conductors of electricity : hot then 
the .atmosphere is not a metal, and therefore cannot be a conductor 
of electricity.’ 

(e) 1 A must be heavier than 8, because A weighs B down.’ 

(/) 1 Since we know that all the crew are patriotic, and that 
none of the crew are cowards, we may infer that some cowards are 
not patriotic.’ 

29. Examine the validity of the following arguments : — 

(a) i All the animals have been moved into their new quarters, 
and all the animals have taken kindly to the change : therefore all 
that have been moved into, their ne w quarters have taken kindly to 
the change.’ 

(b) 1 If all those soldiers endured great hardships, and no persons 
who endured great hardships ought to go unrewarded, then some, 
hut not necessarily all, who ought to go unrewarded are not those 
soldiers.’ 

(c) 4 Mr. X. is a brave man, and we know that none but the brave 
deserves the fair.’ 

(d) 4 The attempts to discover the North-West Passage were not 
worth making, for such a passage on account of the ice is useless 
for commercial purposes.’ 

(e) 1 The Members filled the House and they cheered repeatedly ; 
therefore, all the persons in the House cheered repeatedly.’ 

(/) 1 Since some men are born great and some achieve greatness, 
it follows that none who are born great achieve greatness.’ 
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ence ; few novelists have had much personal experience ; therefore, 

few novelists are successful.’ 

(b) 4 Only those novelists who have had much personal experience 
are successful ; few novelists are successful ; therefore few novelists 
have had much personal experience.’ 

(g) 1 X o novelist who has not had much personal experience is 
successful ; not a few novelists have been successful ; therefore, not 
a few novelists must have had much personal experience.’ 

(d) 4 The love of self is akin to the love of money, for the love 
of either of these objects is productive of misery.’ 

(e) 4 He must be a tariff reformer, for all tariff reformers hold 
these opinions. 5 

(/) 4 That knowledge is not worth having, since it has no 
practical bearings.’ 

31. Point out any fallacies there may be in the following infer- 
ences : — 

(a) 4 He is not a mathematician, for he is either a mathematician 
or a logician, and he is undoubtedly a logician.’ 

(b) 4 He must possess either perseverance or ability, for all 
persons who possess either of these qualities succeed, and he has 
succeeded.’ 

(c) 4 Money is useful ; money is wealth ; therefore wealth is 
useful’ 

(d) * All the electors present were in favour of the bill ; some 
electors were not present : therefore some electors were not in 
favour of the bill’ 

(e) 4 He is sure to do well, for he has much practice in drawing 
both immediate and mediate inferences, and no one can expect to do 
well who lias not had such practice.’ 

(f) 4 All who attacked the fort were killed or wounded ; no 
cowards attacked the fort ; therefore, none who were killed or 
wounded were cowards.’ 

32. Analyse syllogistically the following reasonings, and deter- 
mine their validity :■ — 

(a) . “ I always thought him a respectable man— he kept his gig.” 

(De Morgan.) ' ■ 

(b) “ That race must have possessed some of the arts of life, tor 

they came from Asia.” ( De Morgan.) 
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QUESTIONS AND EXERCISES, 

2. What is the logical signification of the following italicised 

words : — 

(a) Most men are of his opinion ; ? 

(//) If any mistake were made any one would notice it ; 

(c) A few days were sufficient for that journey ? 

3. Explain : 4 All, every , each, either — these collective adjectives 
are none of them absolutely incapable of being employed for and in- 
stead of any of the rest ; but they have each of them its appropriate . 
and most proper sense.’ 

4. Analyse: (a) ‘If betting is as bad as gambling, gambling is 
no worse than betting.’ 

(b) 4 If royalty is the best, tyranny must be the worst of govern- 
ments, because one is pre-eminence of good, the other of evil,’ 

5. 4 The less it became the farther it went, and the more it con- 
tained the narrower it became,’ Explain and illustrate the logical 
relation thus described. 

0, 4 The argument that 44 A must be 30 miles from C, because A is 
10 miles from B, and B is 20 miles from G ” is not logical, and there- 
fore not accurate.’ 

Comment, making clear the sense in which you understand 4 logical ’ 
to be used. 

7, Explain clearly why simple conversion can be applied to the 
first of the following universal affirmative propositions, but not to the 
second : — 

(1) 4 All equilateral triangles have their three angles equal to one 
another.’ 

(2) 4 All equilateral triangles have the property that a circle can be 
described so as to pass through their three corners. ’ 

8. Analyse and examine : (a) 44 From foolish opinions comes fool- 
ish conduct ; from foolish conduct the severest disaster ; and from 
the severest disaster the most useful warning. It is from the folly, 
not from the wisdom, of our ancestors that we have so much to 
learn.” (Bmtham*) 

(b) 44 The liberal reward of labour encourages the industry of the 
common people. The wages of labour are the encouragement of in- 
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postulate implied in all reason, and which constitutes the very 
reasoning process, that we can make identical propositions in identi- 
cal cases,” (Sir L. Stephen.) 

7. Explain and illustrate : ‘ Logic investigates the principles of 
evidence formal and material, and of scientific method. It is a 
practical science and an art ; it has for its subject-matter thought, 
inference, evidence, — it is pre-eminently the theory of proof, and is 
indirectly concerned with the elements, the expression, and the 
effective employment, of proof. 

Logic is divided into Formal Logic or the Logic of Consistency, 
and Material Logic or the Logic of Experience.’ 


GLOSSARY. 


1. Distinguish between a Real and a Verbal proposition. Con- 
struct, where possible, real and verbal propositions with the follow- 
ing subjects : self-love, non-militants, Homer, George Washington, 
triangle. 

2. Write short notes on, and give examples of— 

(a) An Ampliative Proposition, ( b ) an Exclusive Proposition, 
(c) Infinite or Limitative Proposition, (d) Explicative Proposition, 
(e) Exclusive Proposition, (/) Remotive Propositions, ( g ) Analytic 
Proposition, (It) Exponible Propositions, (?’) Equivalent Propositions, 
(j) Indesignate Propositions, (k) Fimdamentum relationis , (l) Sub- 
contrary Opposition. * 

3. Define Positive, Negative, and Privative Names. To which 
of these classes would you assign the terms Idlers and Aliens ? 

4. Write notes on, and give examples of — 

(a) Categorematic Word, (6) Uni vocal Terms, (c) Substantial 

Terms, (d) Distributive use of Terms. 

5. Explain the following terms and expressions, as used in Logic : 
Accident, Denotation, Dichotomy, Analysis. 
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Distribution of terms, 76-78 
‘Divisio,’ 34-35 

Donaldson : on heredity, 223-224 

E ductions of implication, 
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Effect and cause, 200-201 
,, and result, 203 
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Erasmus: on leaving monastery, 
88-89; 100 

Event : analysis of, 199-200 
Evidence, 129-134; 208 ; 220; 229 
Examples : classification and defi- 
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Experience and Language, 40-41 
Experiment, 142-145 
Experimental sciences, 180-181 
* Experimentum crueis,’ 209 
Explanation, 5-6 ; 293-301 
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„ : theory of heat, 234-235 
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